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INTRODUCTION 


There is much more to a TO-92 package than the physical 
outlines specified by its JEDEC registration. The internal 
structure, hidden by the encapsulant, the package materials 
themselves and the methods used in assembling chip and 
package determine the package’s ultimate quality and 
usefulness. 


At Fairchild we believe the long-term reliability of our TO-92 
design makes it superior to any other TO-92 currently 
available in terms of moisture resistance, stability under 
internal and external temperature stresses and in resistance to 
physical damage on the user’s assembly line. X-ray photo- 
graphs of Fairchild’s TO-92 
(Figure 1.) and two com- 
petitive designs support this 
belief. 


BRAND A 


The most apparent advantage 
of Fairchild’s TO-92 is that 
the leads are positively ~ 
double-locked into the encap- 
sulant, making the structure 
inherently less subject to in- 
termittent opens and_ shorts 
caused by vibration or thermal 
stress. Leads of the type 
shown in packages A and B 
have been known to literally 
fall out of the package or to 
vibrate sufficiently to break 
the wire bonds between the 
leads and the transistor chip 
under the thermal and vi- 
brational stresses of mechan- 
ical soldering operations in 
which the plastic encapsulant 
and the metal lead materials 
expand differentially. 


The fact that the collector pad 
is placed perpendicular to the 
lead plane minimizes the 
amount of metal in the natural parting plane of the package. 
The greater plastic-to-plastic interface in the Fairchild TO-92 
makes the package body stronger than the others. 


Another significant advantage of the Fairchild TO-92 is the 
lead material itself — combined with a special silicone 
molding compound. Leads are of a special copper alloy with 
low thermal resistance. Use of this material allows the 
package to dissipate 625 milliwatts of power in free air, 
compared with about 200 to 360 milliwatts for most other 
TO-92 designs. Thus, Fairchild’s ElA registered TO-92- 
packaged devices, while rated at only 200 - 360 milliwatts 
per EIA specifications, are inherently capable of much higher 
dissipation. This capability also permits the use of TO-92 
packages in sockets that previously required more expensive 
plastic power devices. The special silicone molding com- 
pound permits operation to 150°C. Combined with the 
benefits of the low thermal resistance lead frame, this feature 
allows device operation at elevated temperature power 
ratings previously restricted to only a few device types. The 
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lower thermal resistance of the lead frame also increases 
reliability by decreasing operating temperatures at any given 
power rating. 


Next, note that the chip location in the Fairchild package 
provides greater protection against moisture damage. In all 
plastic packages, the path that potentially damaging moisture 
is most likely to take is along the leads and up to the chip. 
This path is short and direct in package B. In package A it is 
somewhat longer, but still in a single plane. In the Fairchild 
package, the chip is at the far end of a platform positioned at 
right angles to the lead plane. Thus, in this package the path 
is not only the longest, but also 
is interrupted by a 90° change 
in planes, which inhibits the 
progress of moisture along the 
lead. 


BRAND B 


The unique configuration of 
the Fairchild collector pad 
(perpendicular to the plane of 
the base and emitter leads) also 
permits top-post bonding to 
provide increased bond 
strength and buries the bond- 
ing wires deeper in the package 
body away from vibrational 
stress. Gold ball thermocom- 
pression bonding avoids the 
potential for ‘necking down” 
and subsequent stress points at 
the heel of the bond associated 
with wedge bonding tech- 
niques. Thus the Fairchild 
package substantially decreases 
opens caused by bond fatigue. 


Other advantages of the Fair- 
child TO-92 package include 
more consistent manufacturing 
and more extensive testing cap- 


Figure 1 abilities of the manufacturer. 


Fairchild’s TO-92 production line is the most highly mech- 
anized plastic transistor manufacturing line in the industry, 
assuring less product variation. Fairchild’s computerized 
TO-92 test facilities provide 12 programmable modules, each 
capable of performing tests for 300 conditions. This gives 
Fairchild the ability to select product based on as many as 
3600 tests. 


The Fairchild TO-92 also is supplied with minimum lead 
length of 600 mils, which reduces tie-down restrictions to 
offer greater flexibility in board layout. 


Add it up. The Fairchild TO-92 provides higher power 
dissipation capability, can be used in more sockets at higher 
temperature ratings, is more reliable because of better 
mechanical strength in leads and wire bonds, and is more 
uniform and more thoroughly tested than any other TO-92 
design. 


We believe it’s the best in the industry. 


Fairchild TO-92 Assembly 


This is Fairchild’s TO-92 Production Area located in Mountain 
View, California. This manufacturing area is the most highly 
mechanized plastic transistor manufacturing facility in the 
world. From the time that a scribed and broken wafer arrives 
at the front of the line until tested and marked units are 
bagged and ready for shipment, only three operator actions are 
required. The highly sophisticated assembly and_ test 
equipment handles the rest. 


The following series of photographs gives you a look at this 
most advanced mechanized production facility in the 
semiconductor industry today. 


Die Attach 


This die attach equipment (see figure 2.) developed jointly by 
Fairchild and K & S permits die attach at rates an order of 
magnitude higher than can be achieved with conventional die 
attach techniques. The operator visually chooses a good die, 
squeezes the trigger and the die attach is made. The lead frame 
is then automatically stepped to the next position. 


Magazines shown on both sides of the microscope (and in 
figure 3.) hold ten 50-unit copper alloy lead frames. The units 
are carried in these magazines from die attach until they are 
molded. 


2, i 


Figure 3 


Lead Bonding 


Since die attach is a single step operation it can be performed 
at a rate five times faster than lead bonding. Consequently, 
each production line consists of one die attach station 
followed by five lead bond stations as illustrated in figure 4. 
The only operator activity involves locating the bonding pad 
on the die itself. The thermocompression gold ball bond is 
made automatically after the squeeze of the trigger and the 
post bond is made automatically. The excess gold tail is 
removed and the hydrogen torch forms a new ball on the end 
of the wire for the next bond. The lead frame steps every 
other bond. 


Figure 4 


Wash, Bake 


Following lead bonding, the units are processed through a 
controlled wash station where they are washed in hot 
deionized water and isopropy! alcohol. Drying is accomplished 
in a nitrogen environment as shown in figure 5. Units are then 
subjected to a stabilization bake. 


Figure 5 


Figure 6 


Molding 


Following a second bake to cure the junction coat, the units 
are ready for molding. The units are transfer molded in a 200 
ton press built for Fairchild by Inland Manufacturing, a 
subsidiary of Fairchild Camera and Instrument Corporation. 
The molding compound used is a specially selected silicone 
chosen for its purity, high temperature proprieties and the ease 
with which it molds. (As shown in figure 6.) 


Testing 


Fairchild has the most sophisticated semiconductor test 
capability ever available. The tester shown in figure 7 is 
comprised of 12 test modules, each capable of being 
programmed to simultaneously perform up to 300 tests 
including not only conventional DC testing, but AC testing 
such as capacitance, fy and switching time as well. The tested 
units are then ejected into one of 32 sort bins as determined 
by the priorities set with the computer. 


Following a verification of the testing by Quality Assurance, 
the units are marked and packed for shipment. 


SELECTION GUIDES 


Rated 
VCEO Ic VCE(sat) Cobo fT Power Dissipation toff 
(VCER) hFe @ Volts pF MHz Ta = 25°C Tc = 25°C ns 
Type Volts (min-max) mA (max) (max) (min) mW Ww (max) 
2N3903 40 50-150 10 0.2 4.0 250 310 225 
2N3904 40 100-300 10 0.2 4.0 300 310 225 
2N4400 40 50-150 150 0.4 6.5 200 310 255 
2N4401 40 100-300 150 0.4 6.5 250 310 255 
MPS6530 40 40-120 100 0.5 5.0 390 (typ) 625 1.0 
MPS6531 40 90-270 100 0.3 5.0 390 (typ) 625 1.0 
MPSA10 40 40-400 5.0 4.0 50 625 1.0 
MPSA20 40 40-400 5.0 0.25 4.0 125 625 1.0 
MPS6565 45 40-160 10 0.4 3.5 200 625 1.0 
MPS6566 45 100-400 20 0.4 3.5 200 625 1.0 
MPS6590 50 40 (min) 10 0.6 12 625 1.0 
MPSA05 60 50 (min) 100 0.25 50 625 1.0 
MPSA0O6 80 50 (min) 100 0.25 50 625 1.0 
MPS6591 80 40 (min) 10 0.6 12 625 1.0 
PNP GENERAL PURPOSE AMPLIFIERS AND SWITCHES 
Rated 
VCEO Ic VCE(sat) Cabs fT Power Dissipation toff 
(VcER) hee @ Volts p MHz Ta =25°C Tc= 25°C ns 
Type Volts = (min-max) mA (max) (max) (min) mW W (max) 
2N5221 15 30-600 50 0.5 15 100 310 
MPS6563 20 50-200 350 0.5 30 60 625 1.0 
2N4126 25 120-360 2.0 0.4 4.5 250 310 155 (typ) 
MPS6519 25 250-500 2.0 0.5 4.0 340 (typ) 625 1.0 
2N5226 25 30-600 50 0.8 20 50 310 
MPS3702 25 60-300 50 0.25 12 100 625 1.0 
MPS3703 30 8630-150 50 0.25 12 100 625 1.0 
MPS6562 25 50-200 500 0.5 30 60 625 1.0 
MPS6535M 30 = 30 (min) 100 0.5 8.0 260 (typ) 625 1.0 
2N5227 30 50-700 2.0 0.4 5.0 100 310 
2N4125 30 50-150 2.0 0.4 4.5 200 310 155 (typ) 
MPSA70 40 40-400 5.0 0.25 4.0 125 625 1.0 
2N3905 40 50-150 10 0.25 4.5 200, 310 260 
2N3906 40 100-300 10 0.25 4.5 250 310 300 
2N4402 40 50-150 150 0.4 8.5 150 310 255 
2N4403 40 100-300 150 0.4 8.5 200 310 255 
MPS6516 40 50-100 2.0 0.5 4.0 200 (typ) 625 1.0 
MPS6517 40 90-180 2.0 0.5 4.0 200 (typ) 625 1.0 
MPS6518 40 150-300 2.0 0.5 4.0 340 (typ) 625 1.0 
MPS6533M 40 40-120 100 0.5 8.0 260 (typ) 625 1.0 
MPS6534M 40 90-270 100 0.3 8.0 260 (typ) 625 1.0 
MPSA55 60 50 (min) 100 0.25 50 625 1.0 
MPSA56 80 50 (min) 100 0.25 50 625 1.0 
PNP LOW LEVEL AMPLIFIERS 
Rated 
VCEO Ic Ic NF NF 
(VCER) hFE @ hFE @ dB f dB @ f 
Type Volts (min-max) mA (min-max) mA (max) kHz (max) kHz 
MPS6522 25 100 (min) 0.1 200-400 2.0 3.0 Wideband 
MPS6523 25 150 (min) 0.1 300-600 2.0 3.0 Wideband 
2N5086 50 150-500 0.1 150 (min) 10 3.0 1.0 3.0 Wideband 
2N5087 50 250-800 0.1 250 (min) 10 2.0 1.0 2.0 Wideband 


Type 


2N4265 
2N5224 
2N4264 
2N5772 
2N5769 
2N5845 
2N5845A 
MPS2713 
MPS2714 


Type 


MPSLO7 
MPSLO8 


2N5228 
2N5771 


Type 


2N5219 

2N5220 

MPS2711 
MPS2712 
2N5223 

MPS6561 
MPS3706 
2N4124 

2N5225 

MPS6514 
MPS6515 
MPS6560 
MPS2923 
MPS2924 
MPS2925 
MPS2926 
MPS3721 
MPS3392 
MPS3393 
MPS3394 
MPS3395 
MPS5172 
2N4123 

MPS6512 
MPS6513 
MPS6532 
MPS3704 
MPS3705 


Rated 


VCEO 
(VCER) 
Volts 


Rated 
VCEO 


(VCER) 


Volts 


SELECTION GUIDES 


NPN HIGH SPEED SATURATED SWITCHES 
TS 
(toff) 
ns 
(max) 


fT 
MHz 
(min) 


VCE (sat) 
Volts 
(max) 


@ Ice hFE 


mA (min-Max) 


0.22 300 
250 
300 
350 
500(Min) 
200 
250 
250(typ) 
250(typ) 


100-400 
40-400 


(60) 
(50) 
(21)(typ) 
(21)(typ) 


500 
500 
10 
10 


2.5(typ) 
2.5(typ) 


PNP HIGH SPEED SATURATED SWITCHES 


fT Cobo 
MHz 


(min) 


VCE (sat) 
Volts 
(max) 


Ic 
hFE 


(min-max) mA 


10 
10 
10 
10 


0.15 
0.15 
0.4 

0.15 


500 
700 
300 
850 


30-120 
30-120 
30 (min) 
50-120 


10 
10 


NPN GENERAL PURPOSE AMPLIFIERS AND SWITCHES 


fT 
MHz 


(min) 


VCE (sat) Cobo 


Ic 
hFE @ 
(min-max) 


Volts 
(max) 


TA =25°C Tc= 
mW 


pF 


mA (max) 


35-500 

30-600 

30-90 

75-225 

50-800 

50-200 

30-600. 
120-360 
30-600 
150-300 
250-500 
50-200 
90-180(1 kHz) 
150-300(1 kHz) 
235-470(1 kHz) 
35-470(1 kHz) 
60-660(1 kHz) 


390(typ) 
390(typ) 
60 


120(typ) 
250 
250(typ) 
150(typ) 
390(typ) 
100 
100 


30 (min) 
100-300 
50-150 


Power 


Dissipation 
Ta = 25°C 


mW 


310 
310 
310 
625 
625 
500 
500 
500 
500 


Power 


Dissipation 


Power Dissipation 


25°C 
W 


toff 
ns 
(max) 


136(typ) 


136(typ) 


Type 


2N5961 
2N5962 
2N5963 
MPS6520 
2N5209 
MPS3707 
MPSAO9 
MPS6521 
2N5210 
MPS6571 
2N5088 
2N5089 
MPS3709 
MPS3708 
MPS3710 
MPS3711 


Type 


2N4409 
2N4410 
MPSLO1 
2N5550 
MPS5551M 


Type 


MPSL51 
2N5400 
2N5401 


Type 


MPS6511 
PE5015 
PE5010 
2N5770 


SELECTION GUIDES 


Rated 
VCEO Ic IC NF 
(VCER) @ hFE @ dB @ f 
Volts = (min-max) mA (min-max) mA (max) kHz 
30 100 (min) .01 150-700 10 3.0 3.0 
45 450 (min) .01 600-1400 10 3.0 3.0 
60 900 (min) .01. 1200-2200 10 3.0 3.0 
25 100 (min) 0.1 200-400 2.0 
(50) 100-300 0.1 ‘150 (min) 10 3.0 4.0 
30 100-400 0.1 
50 100-600 0.1 1.4(typ) 1.0 
25 150(min) 0.1 300-600 2.0 
(50) 200-600 0.1 250 (min) 10 2.0 3.0 
20 250-1000 0.1 1.2(typ) 0.1 
30 300-900 0.1 300 (min) 10 
25 400-1200 0.1 400 (min) 10 
30 45-165 1.0 
30 45-660 1.0 
30 90-330 1.0 
30 180-660 1.0 
NPN HIGH VOLTAGE AMPLIFIERS 
Rated Ic fT 
VCEO hFE @ Ic Range MHz 
Volts (min-max) mA mA (useful) (min) 
50 60-400 1.0 0.01-50 60 
80 60-400 10 0.01-50 60 
120 50-300 10 0.01-50 60 
160 60-250 10 0.01-50 100 
180 80-250 10 0.01-50 100 
PNP HIGH VOLTAGE AMPLIFIERS 
Rated Ic fT 
VCEO NFE @ Ic Range MHz 
Volts (min-max) mA mA (useful) (min) 
100 40-250 50 0.1-100 60 
120 40-180 10 0.1-100 100 
150 60-240 10 0.1-100 100 
NPN RF-1F AMPLIFIERS AND OSCILLATORS 
P.G. 
Rated fT Cob (Osc. P,) @ f NF 
VCEO MHz pF dB (mW) dB 
Volts (min) (max) (min) MHz (max) 
20 2.5 30 45 
20 300 0.5 20 100 4.0 
30 ,375 0.5 20 200 3.3 
15 900 4 Py 30 500 6.0 


NF 
dB @ f 
(max) kHz 
1.0 Wideband 
1.0 Wideband 
1.0 Wideband 
3.0 Wideband 
1.0 Wideband 
5.0 Wideband 
3.0 Wideband 
1.0 Wideband 
3.0 Wideband 
2.0 Wideband 
Power 
Cobo Dissipation 
pF TA= 25°C 
(max) mw 
12 310 
12 310 
8.0 625 
6.0 310 
6.0 625 
Power 
Cobo Dissipation 
pF TA = 25°C 
(max) mW 
8.0 625 
6.0 310 
6.0 310 
Power 
@ f Dissipation 
Ta = 25°C 
MHz mW 
625 
100 625 
200 625 
60 625 


SELECTION GUIDES 


MONOLITHIC DARLINGTON AMPLIFIER TRANSISTORS 


BVCEO . hFE hFE 
Volts fy Cob lc= 10 mA Ic = 100 mA 


Type Polarity (min) (MHz) pF (min) (min) 


MPSA12 NPN 20 8.0 (typ) 20,000 

MPSA13 NPN 30 125 2.0 (typ) 5,000 10,000 
MPSA14 NPN 30 125 2.0 (typ) 10,000 20,000 
MPSA65 PNP 30 100 2.5 (typ) 50,000 20,000 
MPSA66 PNP 30 100 2.5 (typ) 75,000 40,000 


MONOLITHIC DUAL DIODES 


ViRR) IR (nA) Ie (mA) 
Type Polarity (Volts) @ VR (Volts) @1.0V Cap. (pF) 


MSD6101 Common Cathode 50 0.1 @ 40 200 2.0 
MSD6102 Common Cathode 70 0.1 @ 50 200 3.0 
MSD6150 Common Anode 70 0.1 @ 50 200 3.5 


PHYSICAL DIMENSIONS 
| in accordance with JEDEC (TO-92) | 


2N3903 - 2N3904 


NPN GENERAL PURPOSE AMPLIFIERS AND SWITCHES 


FAIRCHILD DIFFUSED SILICON PLANAR® EPITAXIAL TRANSISTORS 


¢ MEDIUM VOLTAGE ... VcEQ = 40 V (MIN) 

e HIGHGAIN......... hee = 100-300 AT 10 mA 

e LOWNOISE.......... NF = 5.0 dB (MAX) WIDEBAND 
¢ COMPLEMENTARY TO 2N3905 e 2N3906 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


tStorage Temperature -55°C to +135°C 
tOperating Junction Temperature +135°C 
tLead Temperature (Soldering, 60 secons time limit) +230°C 
Maximum Power Dissipation (Notes 2 and 3) 
tTotal Dissipation at 25°C Ambient Temperature 0.31 Watt 
at 60°C Ambient Temperature 0.21 Watt 
Maximum Voltages and Current 
tVcBO Collector to Base Voltage 60 Volts 
tVcCEO Collector to Emitter Voltage (Note 4) 40 Volts 
tVEBO Emitter to Base Voltage 6.0 Voits 
tic Collector Current 200 mA 


ELECTRICAL CHARACTERISTICS (25° Free Air Temperature unless otherwise noted) 


2N3903 oe 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. UNITS TEST CONDITIONS 
20 


DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
TVCE (sat) Collector Saturation Voltage (Note 5) 
TVCE (sat) Collector Saturation Voltage (Note 5) 
TV BE (sat) Base Saturation Voltage (Note 5) 
TVBE (sat) Base Saturation Voltage (Note 5) 
ticeEx Collector Cutoff Current 
tle. Base Cutoff Current 
tBVcBoO Collector to Base Breakdown Voltage 
tBVcEO Collector to Emitter Breakdown Voltage 
(Note 5) 
tBVEBO Base to Emitter Breakdown Voltage 
tCobo Output Capacitance (f = 100 kHz) 
tCibo Input Capacitance (f = 100 kHz) 
the High Frequency Current Gain 
(f = 100 MHz) 
Current Gain Bandwidth Product 
(f = 100 MHz) 
Delay time (See Figure 1) 
Rise Time (See Figure 1) 
Storage Time (See Figure 2) 


Fall Time (See Figure 2) 


Input Impedance (f = 1.0 kHz) 
Voltage Feedback Ration (f = 1.0 kHz) 
Small Signal Current Gain f =1.0 kHz) 
Output Admittance (f = 1.0 kHz) 
Noise Figure (f = 10 Hz to 15.7 kHz) 


tJEDEC Registered Values ; *Planar is a patented Fairchild process. 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 135 C and junction to ambient thermal resistance of 357° C/Watt (derating factor 
of 2.81 mw/c). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse conditions length = 300 us; duty cycle = 2%. 


Nee - NORMALIZED CURRENT - GAIN 


300ns +3.0V 


———) DUTY CYCLE - 2% 
— +10.6V 


< 4,0pF 


| 
LL 
Te 


-0.5V- 
<1.0us 


| 
ae | 


FIGURE 2—STORAGE AND FALL TIME EQUIVALENT TEST CIRCUIT 


10 <t, <500us 
DUTY CYCLE = 2% +3.0 V 


j-— t) —-| 


— +10.9 V 


*Total shunt capacitance of test jig and connectors 


TYPICAL ELECTRICAL CHARACTERISTICS 


NORMALIZED DC CURRENT GAIN VERSUS 
COLLECTOR CURRENT BASE CURRENT 


COLLECTOR TO EMITTER VOLTAGE VERSUS 


Veg 7 COLLECTOR EMITTER VOLTAGE ~ VOLTS 


0 
01 02 05 0.1 0.2 0.5 1,0 
I~ COLLECTOR CURRENT - mA 1g - BASE CURRENT - mA 


NOISE FIGURE VARIATIONS Vee = 5.0 V, Ta = 25°C 


NOISE FIGURE VERSUS NOISE FIGURE VERSUS 
FREQUENCY SOURCE RESISTANCE 


SOURCE RESISTANCE = 2002 
= 1,0mA 


NF - NOISE FIGURE - dB 
NF-NOISE Fl GURE-dB 


E RESISTANCE = 
Ie* 100UA 


0 0 
0.1 02 05 1.0 2.0 5.0 10 20 50 100 0.1 02 O05 10 20 50 10 20 50 100 


f - FREQUENCY ~- kHz Rg - SOURCE RESISTANCE - k ohms 
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2N3903 - 2N3904 


TYPICAL ELECTRICAL CHARACTER ISTICS 


SMALL SIGNAL CURRENT GAIN TURN ON TIME VERSUS CAPACITANCE VERSUS 
VERSUS COLLECTOR CURRENT COLLECTOR CURRENT REVERSE BIAS VOLTAGE 


500 No 


- pF 


CAPACI TANCE 


ANE 
SS 
NDS 
i 
L 


CURRENT GAIN 
3 
AS 


0 : 
0.5 1.0 2.0 5.0 10 10 50 100 200 . 1,0 
ler COLLECTOR CURRENT - mA Iq COLLECTOR CURRENT - mA REVERSE BIAS VOLTAGE VOLTS 


OUTPUT ADMITTANCE VERSUS RISE TIME VERSUS TEMPERATURE COEFFICIENTS 
COLLECTOR CURRENT COLLECTOR CURRENT VERSUS COLLECTOR CURRENT 


1.0 


Vee = 40V 
cc 
Icllg = 10| | 


| 
oa 
500 


- COLLECTOR CURRENT - mA Ip - COLLECTOR CURRENT - mA I~ COLLECTOR CURRENT - mA 


/~ RISE TIME - ns 


COEFFICIENT - mv/°C 


f=) 


- OUTPUT ADMITTANCE - pmhos 


Noe 


| 8 yp FOR Veeisary 


1.0 
1.9 2.0 3 1.0 2.0 5.0 10 50 100 200 


INPUT IMPEDANCE VERSUS STORAGE TIME VERSUS “ON” VOLTAGE VERSUS 
COLLECTOR CURRENT COLLECTOR CURRENT COLLECTOR CURRENT 


INPUT IMPEDANCE - k ohms 
t', - STORAGE TIME - ns 
‘ON" VOLTAGE - VOLTS 


1,0 
0.5 1,0 2.0 . . 5.0 10 2 50 100 200 500 : 5 5.0 10 20 


‘co ~ COLLECTOR CURRENT - mA Ig - COLLECTOR CURRENT - mA Ie > COLLECTOR CURRENT - mA 


VOLTAGE FEEDBACK RATIO FALL TIME VERSUS CHARGE DATA VERSUS 
VERSUS COLLECTOR CURRENT COLLECTOR CURRENT COLLECTOR CURRENT 


~ CHARGE - pC 


t - FALL TIME - ns 


Nee ~ VOLTAGE FEEDBACK RATIO (X 1074) 


0.5 1.0 2.0 5.0 10 20 500 


le ~ COLLECTOR CURRENT - mA ler COLLECTOR CURRENT - mA Ve - COLLECTOR CURRENT - mA 
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2N3905 - 2N3906 


PNP GENERAL PURPOSE AMPLIFIERS AND SWITCHES 


FAIRCHILD DIFFUSED SILICON PLANAR’ 


@ MEDIUM VOLTAGE VcEO = -40 V (MIN) 

e HIGHGAIN......... hee = 100-300 AT 10 mA 

@e LOWNOISE......... NF = 4.0 dB (MAX) WIDEBAND 
@ COMPLEMENTARY TO 2N3903 e 2N3904 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

tStorage Temperature 

tOperating Junction Temperature 

tLead Temperature (Soldering, 60 seconds time limit) 
Maximum Power Dissipation (Notes 2 and 3) 

tTotal Dissipation at 25°C Ambient Temperature 

at 60°C Ambient Temperature 


Maximum Voltages and Current 


tVcBo Collector to Base Voltage 

tVcEO Collector to Emitter Voltage (Note 4) 
tVEBO Emitter to Base Voltage 

tlc Collector Current 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N3905 


SYMBOL MIN. MAX. MIN. 


Thre 
Thre 
Thre 
ThE 
thee 
TVCE (sat) 
TVCE (sat) 
TV BE (sat) 
TV BE (sat) 
TICEX 
TtIBL 
TBVcBO 
tBVcEO 


CHARACTERISTIC 


DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
Collector Saturation Voltage (Note 5) 
Collector Saturation Voltage (Note 5) 
Base Saturation Voltage (Note 5) 
Base Saturation Voltage (Note 5) 
Collector Cutoff Current 
Base Cutoff Current 
Collector to Base Breakdown Voltage 
Collector to Emitter Breakdown 
Voltage {Note 5) 
Base to Emitter Breakdown Voltage 
Output Capacitance (f = 100 kHz) 
Input Capacitance (f = 100 kHz) 
High Frequency Current Gain 
(f = 100 MHz) 
Current Gain Bandwidth Product 
(f = 100 MHz) 
Delay Time (See Figure 1) 
tty Rise Time (See Figure 1) 
Tt Storage Time (See Figure 2) 


TBVERO 
TCobo 


tCibo 


tft 


tts Fall Time (See Figure 2) 


Input Impedance (f = 1.0 kHz) 
Voltage Feedback Ratio (f=1.0 kHz) 
Small Signal Current Gain (f=1.0 kHz) 
Output Admittance (f = 1.0 kHz) 
Noise Figure (f=10 Hz to 15.7 kHz) 


Thre 


tJEDEC Registered Values 
NOTES: 


-55°C to +135°C 


2N3906 


aan UNITS TEST CONDITIONS 


MAX. 


+135°C 
+230°C 


0.31 Watt 
0.21 Watt 


~40 Volts 
-40 Volts 
-5.0 Volts 

200 mA 


EPITAXIAL TRANSISTORS 


tc =0.1 mA, 
Ic =1.0mA, 
Ic = 10 mA, 
I¢ =50 mA, 
I¢ = 100 mA, 
Ic =10 mA, 
ic =50 mA, 
Ic = 10 mA, 
Ic = 50 mA, 
Vce = -30V 
VceE = -30V 
Ic =10 HA, 
ic =1.0mA 


ic =0, 
IE =0, 
Ic =O, 
1c =1.0mA 


Ic =10 mA, 


Ic ~ 10 mA, 
ic ~ 10 mA, 
ic ~ 10 mA, 
Ipo ~ -10mMA 
tc = 10mA, 
Ipo ~-1.0mA 
Ic =1.0mA, 
Ic =1.0mA, 
Ic =1.0mA, 
Ic =1.0mA, 
Ic = 100 vA, 
Rs = 1.0k2 


*Planar is a patented Fairchild process. 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 135°C and junction to ambient thermal resistance of 357° C/Watt (derating factor 


of 2.81 mw/ °C). 
(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse conditions: length = 300 us; duty cycle = 2%. 
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VcE=-1.0V 
VcE=-1.0V 
VceE =-1.0 V 
VceE=-1.0V 
VceE=-1.0V 
Ip =1.0mA 

lp =5.0 mA 

Ip =1.0mA 

ip =5.0mA 

VBE =3.0 V 

VBE =3.0 V 

I~ =0 

Ip =0 


le =10 uA 

Vcp=5.0V 
Vep=-05V 
VcE = -20 V 


VcE = -20 V 


VceE =-10 V 
VceE=-10V 
VceE =-10 V 
VcE=-10V 
VcE = -5.0 V 


2N3905 - 2N3906 


FIGURE 1 — DELAY AND RISE TIME EQUIVALENT TEST CIRCUIT 


-3.0V 


FIGURE 2 — STORAGE AND FALL TIME EQUIVALENT TEST CIRCUIT 


-3.0V 


|+<10ns 
+o4ye— le 


= — -10.9V 
-—t}-—+ 


10<t, <500ps 
DUTY CYCLE-2% 


*Total shunt capacitance of test jig and connectors 


TYPICAL ELECTRICAL CHARACTERISTICS 


NORMALIZED DC CURRENT GAIN COLLECTOR TO EMITTER VOLTAGE 
VERSUS COLLECTOR CURRENT VERSUS BASE CURRENT 


a ee 
LEE mel mt 
ae eacliaee 
cae ome 
> 


Neg ~ NORMALIZED DC CURRENT GAIN 


len COLLECTOR CURRENT - mA Ig - BASE CURRENT- mA 


2N3905 - 2N3906 


TYPICAL ELECTRICAL CHARACTERISTICS 


CAPACITANCE VERSUS SMALL SIGNAL CURRENT GAIN OUTPUT ADMITTANCE VERSUS 
REVERSE BIAS VOLTAGE VERSUS COLLECTOR CURRENT COLLECTOR CURRENT 


500 
ee 


nN 
s 


3 


C - CAPACITANCE -pF 


Neg ~ SMALL SIGNAL CURRENT GAIN 
Nog ~ OUTPUT ADMITTANCE - umhos 


5.0 
0.2 F . . : . 0.1 0,2 05 10 2.0 5.0 10 20 


Vp ~ REVERSE BIAS VOLTAGE - VOLTS Ic ~ COLLECTOR CURRENT - mA 1g ~ COLLECTOR CURRENT - mA 


TURN ON TIME VERSUS VOLTAGE FEEDBACK RATIO INPUT IMPEDANCE VERSUS 
COLLECTOR CURRENT VERSUS COLLECTOR CURRENT COLLECTOR CURRENT 


tat - TURN ON TIME - ns 


Nig ~ INPUT IMPEDANCE - kQ 


h., ~ VOLTAGE FEEDBACK RATIO - X10 “4 


-0 0.5 . 
1.0 2.0 5.0 10 2 50. 100 200 500 0.1 0.2 0.5 1.0 2.0 5.0 10 = 20 0.1 0.2 0.5 1.0 2.0 5.0 10 


Iq - COLLECTOR CURRENT - mA Ig ~ COLLECTOR CURRENT - mA Ig ~ COLLECTOR CURRENT - mA 
RISE THME VERSUS STORAGE TIME VERSUS FALL TIME VERSUS 
COLLECTOR CURRENT COLLECTOR CURRENT COLLECTOR CURRENT 


t, ~ RISE TIME - ns 
t', ~ STORAGE TIME - ns 
i - FALL TIME ~ ns 


50 100 
I¢ - COLLECTOR CURRENT - mA lon COLLECTOR CURRENT - mA Ig ~ COLLECTOR CURRENT - mA 


NOISE FIGURE VERSUS NOISE FIGURE VERSUS “ON” VOLTAGE VERSUS 
FREQUENCY SOURCE RESISTANCE COLLECTOR CURRENT 
1.0 


| 
SOURCE RE 
5SOuA’ 


NF - NOISE FIGURE - dB 
"ON" VOLTAGE - VOLTS 


NF - NOISE FIGURE - dB 


0 
0.1 0.2 0.5 1.0 2.0 5.0 10 20 50 100 0.1 02 #05 10 20 5.0 10 20 50 100 
f - FREQUENCY ~- kHz Rg ~ SOURCE RESISTANCE - k Tc ~ COLLECTOR CURRENT - mA 


2N4123 + 2N4124 


NPN GENERAL PURPOSE AMPLIFIERS AND SWITCHES 


FAIRCHILD DIFFUSED SILICON PLANAR® EPITAXIAL TRANSISTORS 


e MEDIUM VOLTAGE VcEo = 25 V (MIN) 

e HIGHGAIN......... hfe = 120-360 AT 2.0 mA 

e LOWNOISE......... NF = 5.0 dB (MAX) WIDEBAND 
e 


COMPLEMENTARY TO 2N4125 e 2N4126 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


tStorage Temperature -55°C to +135°C 


tOperating Junction Temperature +135°C 
tLead Temperature (Soldering, 60 seconds time limit) +230°C 
Maximum Power Dissipation (Notes 2 and 3) 
tTotal Dissipation at 25°C Ambient Temperature 0.31 Watt 
at 60°C Ambient Temperature 0.21 Watt 
Maximum Voltages and Current 
tVcBO Collector to Base Voltage 40 Volts 30 Volts 
tVcCEO Collector to Emitter Voltage (Note 4) 30 Volts 25 Volts exeis 
TVEBO Emitter to Base Voltage 5.0 Volts 5.0 Volts 
Tle Collector Current 200 mA 200 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Thre 
THEE 
TVCE (sat) 


TVBE (sat) 


tlcBo 
tleBo 


TBVcBO 
TBVcEO 


TBVEBO 


TCeb 
TtCibo 


DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

Collector Saturation Voltage 
(Note 5) 

Base Saturation Voltage (Note 5) 

Collector Cutoff Current 

Emitter Cutoff Current 

Collector to Base Breakdown 
Voltage 

Collector to Emitter Breakdown 
Voltage (Note 5) 

Base to Emitter Breakdown 
Voltage 

Output Capacitance (f = 100 kHz) 

Input Capacitance (f = 100 kHz) 

High Frequency Current Gain 
(f=100 MHz) 

Current Gain Bandwidth Product 
(f=100 MHz) 

Delay Time (See Figure 1) 

Rise Time (See Figure 1) 

Storage Time (See Figure 2) 


Fall Time (See Figure 2) 


Small Signal Current Gain 
(f=1.0 kHz) 

Noise Figure (f=10 Hz to 
15.7 kHz) 


Ile =0, 
Ic =0, 
I¢ = 10 mA, 


Ic =10 mA, 


ic ~ 10 mA, 
Ic = 10 mA, 
ic ~ 10 mA, 
Ipa ~ 1.0mA 
ic ~ 10 mA, 
ip ~-1.0mA 


Ic =2mA, 


Ic = 100 vA, 


Rg = 1.0 kQ 


+JEDEC Registered Values 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


*Planar is a patented Fairchild process 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 135°C and junction to ambient thermal resistance of 357°C/Watt (derating factor 
of 2.81 mw/°C). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse conditions: length = 300 us; duty cycle = 2%. 
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2N4123 + 2N4124 


FIGURE 1—DELAY AND RISE TIME EQUIVALENT TEST CIRCUIT 


+3.0V 


300ns % 
| DUTY CYCLE - 2% 
+ 10.6V 


| 
a7 C,< 4.0pF 


| 
| 


10k22 


-0.5V 
<lns 


FIGURE 2—STORAGE AND FALL TIME EQUIVALENT TEST CIRCUIT 


-3.0V 


we — -10.9V 
}-— 1] —+] 


10<1; <500ps 
DUTY CYCLE -2% 


* Total shunt capacitance of test jig and connectors 


MEDIUM VOLTAGE 
HIGH GAIN 
LOW NOISE 


2N4125 - 2N4126 


PNP GENERAL PURPOSE AMPLIFIERS AND SWITCHES 


FAIRCHILD DIFFUSED SILICON PLANAR®* EPITAXIAL TRANSISTORS 


VcEo = -25 V (MIN) 


wages) ete? eo te hee = 120-360 AT 2.0 mA 
eM eet ceed ae eh NF = 4.0 dB (MAX) WIDEBAND 
COMPLEMENTARY TO 2N4123 e 2N4124 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

TStorage Temperature 

TOperating Junction Temperature 


tlLead Temperature (Soldering, GO seconds time limit) 


Maximum Power Dissipation (Notes 2 and 3) 
tTotal Dissipation at 25°C Ambient Temperature 


at 60°C Ambient Temperature 


Maximum Voltage and Current 


tVcBO 
TVCEO 
TVEBO 
tic 


Collector to Base Voltage 

Collector to Emitter Voltage (Note 4) 
Emitter to Base Voltage 

Collector Current 


-55°C to +135°C 
-55°C to +135°C 


+230°C 

0.31 Watt 

0.21 Watt 

2N4125 2N4126 
-30 Volts ~25 Volts 
~30 Volts -25 Volts 
-4.0 Volts ~4.0 Volts 
200 mA 200 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N4125 2N4126 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS 
a 


TVCE (sat) 
TV BE (sat) 


DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
Collector Saturation Voltage (Note 5) 
Base Saturation Voltage (Note 5) 
Collector Cutoff Current 
Emitter Cutoff Current 
Collector to Base Breakdown Voltage 
Collector to Emitter Breakdown 
Voltage (Note 5) 
Emitter to Base Breakdown Voltage 
Output Capacitance (f = 100 kHz) 
input Capacitance (f = 100 kHz) 
High Frequency Current Gain 
(f = 100 MHz) 
Current Gain Bandwidth Product 
(f = 100 MHz) 
Delay Time (See Figure 1) 
Rise Time (See Figure 1) 
Storage Time (See Figure 2) 


Fall Time (See Figure 2) 


Small Signal Current Gain (f = 1.0 kHz) 
Noise Figure (f = 10 Hz to 15.7 kHz) 


TtJEDEC Registered Values 


NOTES: 


lc =2.0mA, 
Ic =50 mA, 
Ic = 50 mA, 
Ic =50 mA, 
Vcp=-20V, 
Veg = -3.0V 
Ic = 10 nA, 
Ic =1.0 mA, 


Ic =O, 
le =0, 
ic = 90, 
I¢ = 10 mA, 


Ic =10 mA, 


Ic ~ 10 mA, 
Ic = 10mA, 
lc ~ 10 mA, 
Ipa = 1.0mMA 
lc = 10mA, 


Ipo ~ -1.0mA 


Ic = 2.0 mA, 
Ic = 100 nA, 
Rg = 1.0 kQ 


*Planar is a patented Fairchild process 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state l!imits. The factory should be consulted on applications involving pulsed or flow duty cycle operations. 

(3) These ratings give a maximum junction temperature of 135°C and junction to ambient thermal resistance of 357°C/Watt (derating factor 
of 2.81 mW/°C). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 


(5) Pulse Conditions: 


Jength = 300 us; duty cycle = 2%. 


TEST CONDITIONS 


VcE=-1.0V 
VceE=10V 
Ip =5.0mA 
ip =5.0mA 
I_ =0 
Ic =0 
te =O 
Ip=0 


le =10uA 

Vcp = -5.0V 
Vep=-05V 
VcE = -20 V 


VceE = -20 V 


VCE = -1.0V 
VcE=-5.0V 


2N4125 + 2N4126 


Fig. 1 — DELAY AND RISE TIME EQUIVALENT TEST CIRCUIT 


-3.0V 


Fig. 2— STORAGE AND FALL TIME EQUIVALENT TEST CIRCUIT 


-3.0V 


10< t, <500ps 
DUTY CYCLE-2% 


*Total shunt capacitance of test jig and connectors 
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2N4264 - 2N4265 


NPN HIGH-SPEED SATURATED SWITCHES 


FAIRCHILD DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


HIGH FREQUENCY CURRENT GAIN 
LOW CAPACITANCE 
LOW CHARGE STORAGE TIME 
LOW SATURATION VOLTAGE 


se 8s we we 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

tStorage Temperature 

Operating Junction Temperature 


f> = 300 MHz (MIN) AT 10 mA 


Cob = 4.0 pF (MAX) 


Ts = 20 ns (MAX) AT 10 mA 


VceE(sat) = 0.22 V (MAX) AT 10 mA 


-55°C to +135°C 
-55°C to +135°C 


tLead Temperature (Soldering, 60 seconds time limit) +230°C 
Maximum Power Dissipation (Notes 2 and 3) 
tTotal Dissipation at 25°C Ambient Temperature 0.31 Watt 
at 60°C Ambient Temperature 0.21 Watt 
Maximum Voltages and Current 2N4264 2N4265 
VcBo Collector to Base Voltage 30 Volts 30 Volts 
VCEO Coliector to Emitter Voltage 15 Volts 12 Volts ‘ee 
VEBO Emitter to Base Voltage 6.0 Volts 6.0 Volts 
Ic DC Collector Current 200 mA 200 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


near acca 
MIN. MIN. UNITS TEST CONDITIONS 


CHARACTERISTIC 


thee DC Current Gain 
thee DC Current Gain 
thee (T,=55°C) DC Current Gain 
thee DC Current Gain 
Thee DC Pulse Current Gain (Note 5) 
Thee DC Pulse Current Gain (Note 5) 
TtVCE (sat) Collector Saturation Voltage 
tVCE(sat) Collector Saturation Voltage (Note 5) 
TVBE (sat) Base Saturation Voltage 
tVBE(sat) Base Saturation Voltage (note 5) 
tit Current Gain Bandwidth Product 
(f = 100 MHz) 
the High Frequency Current Gain 
(f = 100 MHz) 
Cop Collector Base Capacitance (f=100kHz) 
tCip Input Capacitance (f= 100kHz) 
TICEXx Collector Cutoff Current 
tle Base Cutoff Current 
tlpL(100°C) Base Cutoff Current 
tBVcBo Collector to Base Breakdown Voltage 
tBVCEO Collector to Emitter Breakdown 
Voltage 


TBVEBO Emitter to Base Breakdown Voltage 
tt, Storage Time (Figure 1, Condition B) 
Tton Turn On Time (Figure 1, Condition A) 
Ttof¢ Turn Off Time (Figure 1, Condition A) 


SYMBOL 


ttg Delay Time (Figure 1, Conditon C) 
Tt, Rise Time (Figure 1, Condition C) 
Tt, Storage Time (Figure 1, Condition C) 
tte Fall Time (Figure 1, Condition C) 
TOT Total Charge Control (Figure 2) 


tJEDEC Registered Values 


NOTES: 


Ic = 1.0 mA, 
tc = 10 mA, 
Ic = 10 mA, 
Ic = 30 mA, 
Ic = 100 mA, 
I¢ = 200 mA, 
I¢ = 10 mA, 
Ic = 100 mA, 
Ic = 10 mA, 
tc = 100 mA, 
Ic = 10 mA, 


VceE = 10 V 


le =0 

VBE =0.5V, 
Vce =12V, 
VceE =12V, 
VcE =12V, 
Ic = 10uA, 

lc =1.0 mA, 


Ic =0, 

Ic ~ 1B1* 
Ic ~ 10 mA, 
Ic ~ 10 mA, 
Ip2 ~1.5mA 
I¢ = 100 mA, 
Ic = 100 mA, 
Ic = 100 mA, 
ic = 100 mA, 
lc =10mA, 


VcE = 1.0 V 
VcE=1.0V 
VcE=1.0V 
VcE =1.0V 
VcE=1.0V 
VcE=10V 
Ip= 1.0mA 
Ip=10mA 

ip =1.0mA 
ip=10mA 

VcE =10V 


Ic =10mA 


Vcp= 5.0 V 
ic =0 
VEB(off) 
VEB(off) 
VEB(off) 
lg =0 
le =0 


=0.25V, 
=0.25 V 
=0.25 V 


le =10HA 
Ip2=10mA 
Ip =3.0mA 
1B1 ~*~ 3.0 mA 


IB, =10mA * 
IB1=10mA 
1B1=!B2=10 mA 
1B71=!B2=10 mA 
IB=1.0mA 


*Planar is a patented Fairchild process 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 135°C and junction to ambient thermal! resistance of 357° C/Watt (derating factor 


of 2.81 mw/*C), 


(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse conditions: length = 300 ws; duty cycle = 2%. 
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2N4264 + 2N4265 


FIGURE 1 SWITCHING TIME EQUIVALENT TEST CIRCUIT 


TEST, 
CONDITION 


—- <2ns | fo <ens _L 
PULSE WIDTH (t,) = 300ns DUTY CYCLE = 2% " 
FIGURE 2 Q7 TEST CIRCUIT FIGURE 3 TURN-OFF WAVEFORM 


ae 
+ ww ra 


AV 


> C.<4pF 


0 | 9.2kQ ! 
fs aie? aos 


TYPICAL ELECTRICAL CHARACTERISTICS 


2N4264 2N4265 
COLLECTOR SATURATION REGION COLLECTOR SATURATION REGION 


Vog ~ MAXIMUM COLLECTOR EMITTER VOLTAGE - VOLTS 


Veg ~ MAXIMUM COLLECTOR EMITTER VOLTAGE - VOLTS 


0.1 0.2 0.3 0.5 1.0 2.0 3.0 5.0 10 2 3050 0.1 0.2 0.3 0.5 1.0 2.0 3.0 5.0 10 20 3050 


1g ~ BASE CURRENT - mA Ig ~ BASE CURRENT - mA 

CURRENT GAIN CURRENT GAIN 
z z 
? Ss 3 
= 
8 g 
S s 
oO oOo 
2 8 
3 ‘o 
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10 
10 62.0 5.0 10 20 50 100 200 
Ie - COLLECTOR CURRENT - mA Ie - COLLECTOR CURRENT - mA 
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ty - DELAY TIME - ns 
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i— 
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=i 
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ra 
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= 


Veat ~ SATURATION VOLTAGE - VOLTS 


2N4264 ° 2N4265 


TYPICAL ELECTRICAL CHARACTERISTICS 


DELAY TIME 


Ic ~ COLLECTOR CURRENT - mA 


FALL TIME 


20 30 50 «610 86200 
Ic ~ COLLECTOR CURRENT - mA 


SATURATION VOLTAGE LIMITS 
i ha 


MAX V BEisat) 


20 30 50 100 200 


or COLLECTOR CURRENT - mA 
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t, ~ RISE TIME - ns 


t, - STORAGE TIME - ns 


CAPACITANCE - pF 


1,0 


RISE TIME 


Ic ~ COLLECTOR CURRENT ~ mA 


STORAGE TIME 


5.0 10 20 
fe ~ COLLECTOR CURRENT - mA 


JUNCTION CAPACITANCE 


0.1 


02 05 1.0 
REVERSE BIAS ~ Vgc 


2N4400 - 2N4401 


NPN GENERAL PURPOSE AMPLIFIERS AND SWITCHES 


FAIRCHILD DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


© MEDIUMVOLTAGE ............ VcEo = 40 V (MIN) 
@ HIGH GAIN..............004. he = 100-300 AT 150 mA 

ee  -. . S Neihia mnBrnta iad axe and heg = 40 (MIN) AT 500 mA 
© MEDIUMSPEED .............. ton = 35 ns (MAX) AT 150 mA 


ere a Ore toff = 255 ns (MAX) AT 150 mA 
@ COMPLEMENTARY TO 2N4402 e 2N4403 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 
tStorage Temperature 
Operating Junction Temperature 
tLead Temperature (Soldering, 10 seconds time limit) 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 


t at 25°C Ambient Temperature 
Maximum Voltages and Current 

tVcBo Collector to Base Voltage 

tVcEO Collector to Emitter Voltage (Note 4) 

TVEBO Emitter to Base Voltage 

tle Collector Current 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


TBVcEOC(sust)} Collector to Emitter Sustaining 
Voltage (Notes 4 and 5) 


TBVCBO Collector to Base Breakdown Voltage 
tBVEBO Emitter to Base Breakdown Voitage 
tICEXx Collector Cutoff Current 

Tle. Base Reverse Current 

thre DC Current Gain 

uu DC Current Gain 

Thre DC Current Gain 

thee DC Pulse Current Gain (Note 5) 
thee DC Pulse Current Gain (Note 5) 


tVceE (sat) Collector Saturation Voltage 


(Note 5) 


TV CE (sat) Collector Saturation Voltage (Note 5) 
TV gE (sat) Base Saturation Voltage (Note 5) 
tV pe (sat) Base Saturation Voltage (Note 5) 


thre High Frequency Current Gain 
(f = 100 MHz) 
Current Gain Bandwidth Product 
(f = 100 MHz) 
Collector to Base Capacitance 
(f = 100kHz) 
Emitter to Base Capacitance 
(f = 100 kHz) 
Input Impedance (f = 1.0 kHz) 
Voltage Feedback Ratio (f=1.0 kHz) 
Small Signal Current Gain 
(f = 1.0 kHz) 
Output Admittance (f = 1.0 kHz) 
Delay Time (Figure 1) 
Rise Time (Figure 1) 
Storage Time (Figure 2) 
Fall Time (Figure 2) 


tft 


tJEDEC Registered Values 
NOTES: 


-55°C to +135°C 
-55°C to +135°C 
+230°C 


0.80 Watt 
0.31 Watt 


60 Volts 
40 Volts 
6.0 Volts 
600 mA 


Ic =1.0mA, 


Ic = 100 uA, 
le = 100 uA, 
Vce = 35 V, 
VcE = 35 V, 
Ic = 100 vA, 
lc =1.0mA, 
Ic =10mA, 
Ic = 150 mA, 
i¢ = 500 mA, 
Ic = 150 mA, 


Ic = 500 mA, 
I¢ = 150 mA, 
Ic = 500 mA, 
Ic = 20 mA, 


Ic = 20 mA, 
Vcp=50V, 


Vep=05V, 


Ic =1.0mA, 
lc =1.0mA, 
ic =1.0mA, 


Ic =1.0mA, 
Ic = 150 mA, 
Ic = 150 mA, 


Casa eae 
SYMBOL CHARACTERISTIC MIN. MIN. UNITS TEST CONDITIONS 


Ip =O 


l- =O 
Ic =0 
VEBloff) = 0.4 V 
VEB(off) = 9.4 V 


VcE=1.0V 
VcE=1.0V 
VcE=10V 
VcE=1.0V 
VcE=2.0V 
Ip=15mA 


Ip =50mA 
tp=15mA 
Ip =50mA 
VcE=10V 


VcE=10V 


VceE=10V 
VcE = 10 V 
VcE=10V 


VceE=10V 
1p1=15mA 
Ip1 = 15 mA 


Ic = 150 mA,Ip7=!B2 = 15 mA 


ic = 150 mA, Ipq = 


*Planar is a patented Fairchild process 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 135°C and junction to case thermal resistance of 137° C/Watt (derating factor of 


7.30 mW/°C/Watt (derating factor of 2.81 mw/°C). 
(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse conditions: length < 300 us; duty cycle < 2%. 
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Ip2 = 15 mA 


2N4400 - 2N4401 


SWITCHING TIME EQUIVALENT TEST CIRCUITS 


FIGURE 1 — TURN ON TIME 


1.0 to 100 us, 
| DUTY CYCLE - 2% 


1 
ARs 10pF 


| 


ass] <2 ns 


SCOPE RISE TIME <4 ns 
TOTAL SHUNT CAPACITANCE OF TEST JIG CONNECTORS AND OSCILLOSCOPE 


FIGURE 2 — TURN OFF TIME 


1.0 to 100 us, 
DUTY CYCLE - 2% 


+16V 


-4V 


TYPICAL ELECTRICAL CHARACTERISTICS 
FIGURE 1 — DC CURRENT GAIN FIGURE 2 — TEMPERATURE COEFFICIENTS 
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FIGURE 3 — COLLECTOR SATURATION REGION FIGURE 4 — “ON” VOLTAGES 
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2N4400 ° 2N4401 


TYPICAL ELECTRICAL CHARACTERISTICS 


FIGURE 6 
FIGURE 5 NOISE FIGURE FIGURE 7 
NOISE FIGURE VS FREQUENCY VERSUS SOURCE RESISTANCE eer ACHTANCES VERSUS VOLTAGE 
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2N4402 - 2N4403 


PNP GENERAL PURPOSE AMPLIFIERS AND SWITCHES 


FAIRCHILD DIFFUSED SILICON PLANAR* 


EPITAXIAL TRANSISTORS 


e MEDIUMVOLTAGE .......... VcEo = -40 V (MIN) 
e HIGHGAIN.............06. heE = 100-300 AT 150 mA 
media tehieonoen wait hates heE = 20 (MIN) AT 500 mA 


e COMPLEMENTARY TO 2N4400 e 2N4401 
ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

tStorage Temperature 

Operating Junction Temperature 

tLead Temperature (Soldering, 10 seconds time limit) 
Maximum Power Dissipation (Notes 2 and 3) 

tTotal Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 


tVcBoO Collector to Base Voltage 

TtVCEO Collector to Emitter Voltage (Note 4) 
TVEBO Emitter to Base Voltage 

tlc Collector Current 


ee ae ee ae ton = 35 ns (MAX) AT 150 mA 
ncn ate ais HON toff = 255 ns (MAX) AT 150 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N4403 
MIN. MAX. 
-40 


2N4402 
MIN. 


SYMBOL CHARACTERISTIC 


TtByCcEo (sust) | Collector to Emitter Sustaining 
Voltage (Notes 4 and 5) 
Collector to Base Breakdown 
Voltage 
Emitter to Base Breakdown 
Voltage 
Collector Reverse Current 
Base Reverse Current 
DC Current Gain 
DC Current Gain 
DC Current Gain 
DC Pulse Current Gain (Note5) 
DC Pulse Current Gain (Note 5) 
Collector Saturation Voltage 
(Note 5) 
Collector Saturation Voltage (Note 5) 
TV BE (sat) Base Saturation Voltage (Note 5) 
TV Be (sat) Base Saturation Voltage (Note 5) 
tft Current Gain Bandwidth Product 
(f = 100 MHz) 
Collector to Base Capacitance 
(f = 140 kHz) 
Emitter to Base Capacitance 
(f = 140 kHz) 
Input Impedance (f = 1.0 kHz) 
Voltage Feedback Ratio (f=1.0 kHz) 
Small Signal Current Gain 
(f = 1.0 kHz) 
thoe Output Admittance (f = 1.0 kHz) 
tty Delay Time (Figure 1) 
tt, Rise Time (Figure 1) 
tt, Storage Time (Figure 2) 
tts Fall Time (Figure 2) 
thfe High Frequency Current Gain 


tBVcBo 
TBVEBO 


TICEX 
tip. 
THEE 
Thee 
Thee 
thee 


thre 
tVcE(sat) 


tVcE (sat) 


TCep- 
TCep 
thie 


thre 
thee 


tJEDEC Registered Values 
NOTES: 


MAX. 


8.0x104| 0.1 


8.5 

30 

1.5K 15 
60 500 

1.0 100 
15 

20 


30 


-55°C to +135°C 
-55°C to +135°C 
+230°C 


0.80 Watt 
0.31 Watt 


-40 Voits 
-40 Volts 
-5.0 Volts 

600 mA 


K 


8.0x10-4 


UNITS TEST CONDITIONS 


ic =1.0 mA, Ip =0 
1c = 100 vA, Ip =O 
IE =100 vA, Ic =0 


VcE =-35 V, VEB(off) = 0.4 V 
VcE = -35 V, VEB(off)= -0.4 V 
Ic = 100 A, Voge =-1.0V 

Ic =1.0mA, Vee =-1.0V 

Ic =10 mA, Voge =-1.0V 

I¢ = 150 mA, VcE = -2.0 V 

I¢ = 500 mA, Vcr = -2.0 V 

I¢ = 150 mA, Ip =15 mA 


‘I¢ = 500 mA, |g =50 mA 


Ic = 150 mA, Ip =15mMA 
Ic = 500 mA, ig =50 mA 
Ic =20mA, Voc =-10 V 


Vcp = -10 V,ige =0 
Vep=-0.5 Vic =0 


Ic =1.0mMA, Vee =-10 V 
i¢ = 1.0 mA, VceE =-10 V 
1c =1.0 MA, VcE = -10 V 


Ic =1.0mA, Voge =-10 V~ 

Ic = 150 mA, ipy = 15 mA 

I¢ = 150 mA, Ipq = 15 mA 

Ic = 150 mA, Ip7= -ip2 = 15 mA 
Ic = 150 mA, {p14 -Igpg = 15 mA 
Ic =20mA, VcE=-10 V 


*Planar is a patented Fairchild process 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 135°C and junction to case thermal resistance of 137° C/Watt (derating factor of: 
7.30 mW/°C); junction to ambient thermal resistance of 350/°C/Watt (derating factor of 2.81 mW/°C). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 


(5) Pulse conditions: length = 300 us; duty cycle <2%. 


hee ~ NORMALIZED CURRENT GAIN 


Vog ~ COLLECTOR EMITTER VOLTAGE - VOLTS 


2N4403 - 2N4402 


# SWITCHING TIME EQUIVALENT TEST CIRCUIT 


FIGURE 1 TURN ON TIME 
-30V 


— <2ns 
+2V 


-16V 


| Fee 100 us 
DUTY CYCLE ~ 2% 


SCOPE RISE TIME <4ns 
*TOTAL SHUNT CAPACITANCE OF TEST JIG 
CONNECTORS AND OSCILLATORS 


FIGURE 2 — TURN OFF TIME 


+14V 


~16V 


+4y 


|-__-|1..0 to 100 us DUTY CYCLE - 2% 


TYPICAL ELECTRICAL CHARACTERISTICS 


FIGURE 1 DC CURRENT GAIN 
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FIGURE 3 COLLECTOR SATURATION REGIO 
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ARCS < 10pF 


| 
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FIGURE 2 


CAPACITANCE VERSUS VOLTAGE 
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- FIGURE 4 “ON” VOLTAGES 
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2N4402 > 2N4403 


TYPICAL ELECTRICAL CHARACTERISTICS 


NOISE FIGURE VS SOURCE RESISTANCE 
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Nig INPUT IMPEDANCE - 2 


- OUTPUT ADMITTANCE - mhos 


Noe 


Ne ~ VOLTAGE FEEDBACK RATIO - x04 


RE MERATURE COEFFICIENTS 


8yc for Veesat) 


COEFFICIENT - mv/°C 
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2N4409 - 2N4410 


NPN HIGH VOLTAGE NEON DISPLAY TUBE DRIVERS 
FAIRCHILD DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


e HIGHVOLTAGE ....... VcEo =80 V (MIN) 
e HIGHGAIN........... hfe — 60 (MIN) AT 1.0 & 10 mA 
ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
tStorage Temperature —55°C to+135°C 
Operating Junction Temperature —55°C to+135°C 


Maximum Power Dissipation (Notes 2 and 3) 


tTotal Dissipation at 25°C, Ambient Temperature 0.31 Watt 
Maximum Voltages and Current 2N4409 2N4410 
tVcBo Collector to Base Voltage 80 Volts 120 Volts 
tVCEO Collector to Emitter Voltage (Note 4) 50 Voits 80 Volts 
tVEBO Emitter to Base Voitage 5.0 Volts 5.0 Voits 
tic Collector Current 250 mA 250 mA EBC 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N4409 eal! 
SYMBOL CHARACTERISTIC MIN MAX MIN UNITS TEST CONDITIONS 


TBVCEO Collector to Emitter Breakdown Voltage 50 Ic = 1.0 mA, Ip =O 
tBVcEx Collector to Emitter Breakdown Voltage I¢ =500uA, Vep=-5.0V 
RpeE = 8.2 kQ 
TtBVcBO Collector to Base Breakdown Voltage Ic =10 uA, Ip =0 
TBVEBO Emitter to Base Breakdown Voltage d : lp =10nA, Ic =90 
TtlcBo Collector Cutoff Current Vcp= 60 V, lp =0 
ticBo Collector Cutoff Current Vcp = 100 V, Ie =0 
ticpo(100°C) | Collector Cutoff Current Vcp = 60 V, Ip =0 
tIle@BO(100°C) | Collector Cutoff Current : Vcp = 100 V, ip =0 
tleBo Emitter Cutoff Current Veg =40V,Ic=0 
thée DC Current Gain I¢ =1.0mMA, VcE =1.0V 
thre DC Pulse Current Gain (Note 5) Ic =10 MA, VcgE = 1.0V 
tVceE (sat) Collector Saturation Voltage : : I¢ = 1.0 mA, lp = 0.1 MA 
tVpeE(sat) Base Saturation Voltage ; F Ic = 1.0 mA, lg = 0.1 MA 
tVBeElon) Base to Emitter On Voltage ’ ‘ Ic = 1.0 MA, VogE =5.0 V 
Th; Current Gain Bandwidth Product I¢ = 10 mA, Voe= 10 V 
(f = 30 MHz) 


tCob Collector to Base Capacitance (f=100kHz) Vcp=10V,l—=0 
Ceb Emitter to Base Capacitance (f=100kHz) VBE =05V,Ic¢=0 


TJEDEC Registered Values *Planar is a patented Fairchild process 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125° C/Watt (derating factor of 8.0 mwW/°C); 
junction to ambient thermal resistance of 200°C/Watt (derating factor of 5.0 mMW/°C). 

(4) Rating refers to a high current point where collector to emitter voitage is lowest. 

(5) Pulse conditions: length = 300 us; duty cycle = 1%. 
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2N5086 ° 2N5087 


PNP LOW LEVEL, LOW NOISE, HIGH GAIN AMPLIFIERS 
FAIRCHILD DIFFUSED SILICON PLANAR’ EPITAXIAL TRANSISTORS 


HIGH VOLTAGE VcEo = -50 V (MIN) 
HIGH GAIN hee = 250 (MIN) FROM 100 uA TO 10 mA 
LOW NOISE NF = 2.0 dB (MAX) WIDEBAND AT 1.0 kHz 


COMPLEMENTARY TO 2N5209 e 2N5210 


es es ee wee 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 
tStorage Temperature 
Operating Junction Temperature 


-55°C to +135°C 
-55°C to +135°C 


tLead Temperature (Soldering, 10 seconds time limit) +230°C 
Maximum Power Dissipation (Notes 2 and 3) 
tTotal Dissipation at 25°C Ambient Temperature 0.31 Watt 
Maximum Voltages and Current 
tVcBo Collector to Base Voltage -50 Volts 
tVCEO Collector to Emitter Voltage (Note 4) -50 Volts 
tVEBO Emitter to Base Voltage -3.0 Voits 
Ic Collector Current (peak) 100 mA SLPS 
tle Collector Current (continuous) 50 mA 


ELECTRICAL CHARACTERISTICS (29°C Free Air Temperature unless otherwise noted) 


Collector to Emitter Sustaining 
Voltage 


TBVCEO(sat) Ic =1.0mA, Igp=0 


tBVcBO 
ICBO 
ticBo 
tlEBO 
thee 
Thee 
thre 
TV CE (sat) 


tVBE(on) 
tir 


tCob 


The 
TNF 


TNF 


Collector to Base Breakdown Voltage 
Collector Cutoff Current 

Collector Cutoff Current 

Emitter Cutoff Current 


Ic = 100 vA, 

Vcp = -10 V, 
Vcp=-35V, 
VERB = -3.0V, 


l—E =0 
le =0 
lp =0 
Ic =O 


DC Current Gain 
DC Current Gain 
DC Pulse Current Gain (Note 5) 
Collector Saturation Voltage 

(Note 5) 
Emitter to Base On Voltage (Note 5) 
Current Gain Bandwidth Product 

(f = 20 MHz) 
Output Capacitance 

(f = 100 kHz) 
Small Signai Current Gain (f=1.0 kHz) 
Noise Figure (f=10 Hz to 15.7 kHz) 


Noise Figure (f = 1.0 kHz) 


TJEDEC Registered Values 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 135°C and junction to ambient thermal resistance of 357° C/Watt (derating factor 
of 2.81 mw/*C). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 


(5) Pulse conditions: length = 


300 ws; duty cycle = 1%. 
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Ic = 100 vA, 
I¢ = 1.0 mA, 


I¢ = 10 mA, 
Ic = 10 mA, 


Ic =1.0 mA, 
Ic = 500 nA, 


Vcp = -5.0 V, 


ic = 1.0 mA, 


Ic =20yA, 
Rg = 10 kQ 


Ic = 100 ZA, 


Rg = 3.0k2 


VceE =-5.0V 
VcE=-5.0V 
VceE=-5.0V 
Ip =1.0mA 


VceE = -5.0V 
VcE =-5.0 V 


le =O 


VceE = -5.0 V 
Vce =-5.0 V 


VceE = -5.0 V 


*Planar is a patented Fairchild process 


2N5086 ° 2N5087 


TYPICAL ELECTRICAL CHARACTERISTICS 
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2N5088 + 2N5089 


NPN LOW LEVEL, LOW NOISE, HIGH GAIN AMPLIFIERS 


FAIRCHILD DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


e HIGHGAIN.... 
@ LOW NOISE. 


heg = 400 (MIN) FROM 100 uA TO 10 mA 
. NF = 2.0 dB (MAX) WIDEBAND AT 100 vA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperature 
tStorage Temperature 
Operating Junction Temperature 


-55°C to +135°C 
-55°C to +135°C 


tLead Temperature (Soldering, 10 seconds time limit) +230°C 
Maximum Power Dissipation (Notes 2 and 3) 

tTotal Dissipation at 25°C Ambient Temperature 0.31 Watt 
Maximum Voltages and Current 2N5088 2N5089 

tVcBO Collector to Base Voltage 35 Volts 30 Volts 

tVcEO Collector to Emitter Voltage (Note 4) 30 Volts 25 Volts 

tVERO Emitter to Base Voltage 45 Volts 4.5 Volts 

tic Collector Current 50 mA 50 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


BVCEO (sat) 


tBVcBo 
tlcBo 
tIcBo 
tleBo 
lEBO 
thee 
thre 
thee 
TVCE (sat) 
TV BE (on) 
fT 


tCop 


Ceb 


Collector to Emitter Sustaining 
Voltage 

Collector to Base Breakdown Voltage 

Collector Cutoff Current 

Collector Cutoff Current 

Emitter Cutoff Current 

Emitter Cutoff Current 


DC Current Gain 
DC Current Gain 
DC Current Gain (Note 5) 
Collector Saturation Voltage (Note 5) 
Base to Emitter On Voltage (Note 5) 
Current Gain Bandwidth Product 
(f = 20 MHz) 
Collector to Base Capacitance 
(f = 100 kHz) 
Emitter to Base Capacitance 
(f = 100 kHz) 
Small Signal Current Gain 
(f = 1.0 kHz), 
Noise Figure (f = 10 Hz to 15.7 kHz) 


Ic = 1.0 mA, 


Ic = 100 nA, 


Vcp=20V, 
Vcp=15V, 


IE =0 


IE =O 
Ie =0 
I—E=0 


VEB(off)=3.0 V, Ic =O 
VeB (off) = 4.5V, Ic =0 


Ic = 100 vA, 
ic = 1.0 mA, 


ic = 10 mA, 
Ic = 10 mA, 
Ic =10 mA, 


Ic = 500 BA, 
Vcp=5.0V, 
VBE=05V, 
lc =1.0mMA, 


Ic = 100 uA, 


VceE = 5.0 V 
VceE =5.0V 


VceE =5.0V 
Ip=1.0mA 
VcE=5.0V 
VceE = 5.0 V 


Rs = 10 kQ 


tJEDEC Registered Values *Planar is a patented Fairchild process 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 135°C and junction to ambient thermal resistance of 357° C/Watt (derating factor 
of 2.81 mW/°C). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse conditions: length = 300 us; duty cycle = 1%. 
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NORMALIZED DC CURRENT GAIN COLLECTOR TO EMITTERVOLTAGE 
VERSUS BASE CURRENT 


GAIN-BANDWIDTH PRODUCT-MHz 
C - CAPACITANCE - pF 
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I¢ ~ COLLECTOR CURRENT - mA Vp ~ REVERSE BI AS VOLTAGE - VOLTS 


GAIN-BANDWIDTH PRODUCT CAPACITANCE VERSUS 
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Vog 7 COLLECTOR TO EMITTER VOLTAGE ~ VOLTS 


-05 0.1 0.2 0.5 1.0 2.0 5.0 10 
Ve ~ COLLECTOR CURRENT - mA BASE CURRENT - pA 
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2N5209 + 2N5210 


NPN LOW LEVEL, LOW NOISE, HIGH GAIN AMPLIFIERS 


FAIRCHILD DIFFUSED SILICON PLANAR’ EPITAXIAL TRANSISTORS 


e HIGHVOLTAGE ...... VcEO = 50 V (MIN) 
e HIGHGAIN.......... hee = 200 (MIN) AT 100 uA 

Bicdiss fa toe dah Shag hre = 250 (MIN) AT 1.0 mA AND 10 mA 
e LOWNOISE.......... NF = 2.0 dB (MAX) AT WIDEBAND 


@e COMPLEMENTARY TO 2N5086 e 2N5087 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


+Storage Temperature -55°C to +135°C 
tOperating Junction Temperature ~55°C to +135°C 
Maximum Power Dissipation (Notes 2 and 3) 
tTotal Dissipation at 25°C Ambient Temperature 0.31 W 
Maximum Voitages and Current 
tVcBO 50 Volts 
TVCEO 50 Volts 
tVEBO 4.5 Volts EBC 
tic 100 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


tBVcEO Collector to Emitter Breakdown = 1.0 mA, 
Voltage 
tBVcBO Collector to Base Breakdown Voltage Cc = 100 vA, 
IcBo Collector Cutoff Current = 10V, 
ticBo Collector Cutoff Current = 35 V, 
tleBo Emitter Cutoff Current 3.0 V, 
lEBO Emitter Cutoff Current 45 V, 
thee DC Current Gain 100 LA, 
thee DC Current Gain 1.0 mA, 
thee DC Current Gain 10 mA, 
tVCE (sat) Collector Saturation Voltage ‘ . = 10 mA, 
tVBE (on) Base to Emitter On Voltage A : = 10 mA, 
tit Current Gain Bandwidth Product 500 vA, 
(f = 20 MHz) 
TtCob Collector to Base Capacitance : A =50V, 
(f = 100 kHz) 
the Small Signal Current Gain 1.0 mA, 
(f = 1.0 kHz) 
tNF Noise Figure (f=10 Hz to 15.7 kHz) : ‘ = 20 vA, 
22 kQ 
tNE Noise Figure (f = 1.0 kHz) : : : i = 20 vA, 
= 10 kQ 


U1 
roonwdaod 


tJEDEC Registered Vaiues *Planar is a patented Fairchild process 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 135°C and junction to ambient thermal resistance of 357°C/Watt (derating factor 
of 2.81 mw/°C). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
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2N5219 - 2N5223 


NPN GENERAL PURPOSE AMPLIFIERS AND OSCILLATORS 
FAIRCHILD DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


® VcEO.....- 15 AND 20 V (MIN) 

@ NEGO 644 ees 35 - 500; 50 - 800 AT 2.0 mA 
i ee ee eee 150 MHz (MIN) AT 10 mA 

© Cbs eee es 4.0 pF (MAX) 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


tStorage Temperature -55°C to +135°C 
Operating Junction Temperature -55°C to +135°C 
tLead Temperature (>1/16" from case; 60 second time limit) +230°C 
Maximum Power Dissipation 
tTotal Dissipation at 25°C Ambient Temperature (Notes 2 and 3) 0.31 Watt 
Maximum Voltages and Current 2N5219 2N5223 
tVcBo Collector to Base Voltage 20 Volts 25 Volts 
tVCEO Collector to Emitter Voltage 15 Volts 20 Volts 
tVEBO Emitter to Base Voltage 3.0 Volts 3.0 Volts 
tle Collector Current 100 mA 100 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temoerature unless otherwise noted) 


tTBVCEO Collector to Emitter Breakdown Voltage 
tBVcBO Collector to Base Breakdown Voltage 
TBVEBO Emitter to Base Breakdown Voltage 
ticBo Collector Cutoff Current 
tHeEBo Emitter Cutoff Current 

l'EBO Emitter Cutoff Current 
thee DC Current Gain 
TVCE (sat) Collector Saturation Voltage 
TV BE (sat) Base Saturation Voltage 
TiT Current Gain Bandwidth Product 

(f = 100 MHz) 

tCep Collector to Base Capacitance (f = 1.0 MHz) 
the Smal! Signal Current Gain (f = 1.0 kHz) 


tJEDEC Registered Values *Planar is a patented Fairchild process 


(NOTES: 

(1) These ratings are limiting values above which the serviceabiitity of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 135°C and junction to ambient thermal resistance of 357° C/Watt (derating factor 
of 2.81 mw/*C). 
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2N5220 : 2N5221 
NPN-PNP GENERAL PURPOSE COMPLEMENTARY AMPLIFIERS 


FAIRCHILD DIFFUSED SILICON PLANAR*® EPITAXIAL TRANSISTORS 


e VcEO .:.---:- 15 V (MIN) 

e hee ....... 30 - 600 AT 50 mA 

® VCE(sat)---:- 0.5 V (MAX) AT 150 mA 

@ COMPLEMENTARY PAIR 2N5220 (NPN) @ 2N5221 (PNP) 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


+Storage Temperature -55°C to +135°C 
Operating Junction Temperature -55°C to +135°C 
tLead Temperature (>1/16" from case; 60 second time limit) +230°C 
Maximum Power Dissipation 
tTotal Dissipation at 25°C Ambient Temperature (Notes 2 and 3) 0.31 Watt 
iViaximum Voitages and Current 2N5226 2N5224 
tVcBO Collector to Base Voltage 15 Volts -15 Volts 
tVCEO Collector to Emitter Voltage 15 Volts -15 Volts 
tVEBO Emitter to Base Voltage 3.0 Volts -3.0 Volts EBC 
tle Collector Current 500 mA 500 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


TBVCEO Collector to Emitter Breakdown Ic =10 mA, 
Voltage 

tBVcBO Collector to Base Breakdown Voltage Ic = 100 BA, 

tTBVEBO Emitter to Base Breakdown Voltage 4 . te = 100 BA, 

ticBo Collector Cutoff Current Vcop=10V, 


tleBo Emitter Cutoff Current VER =3.0V, 
thre DC Current Gain Ic =10 mA, 
thee DC Current Gain Ic =50 mA, 
TVCE (sat) Collector Saturation Voltage ‘ : Ic = 150 mA, 
TVBE(sat) Base Saturation Voltage ; : ic = 150 mA, 
tir Current Gain Bandwidth Product ic = 20 mA, 


tCob Collector to Base Capacitance Vcp =5.0V, 
(f=1.0 MHz) 

thee Small Signal Current Gain Ic =50 mA, 
(f=1.0 kHz) 


TtJEDEC Registered Values *Planar is a patented Fairchild process 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low cuty cycle operations. 

(3) These ratings give a maximum junction temperature of 135°C and junction to ambient thermal resistance of 357° C/Watt (derating factor 
of 2.81 mW/*C). 
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2N5224 


NPN LOW LEVEL SWITCH 


FAIRCHILD DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 


®e VcEO .«:--:-:: 12 V (MIN) 

WAG ae be eas 45 ns (MAX) AT 10 mA 

@ toff -.----- 60 ns (MAX) AT 10 mA 
OFT is pee RS 250 MHz (MIN) AT 10 mA 
© Cop ee euee 4.0 pF (MAX) 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 
TStorage Temperature 
Operating Junction Temperature 


-55°C to +135°C 
-55°C to.+135°C 


tLead Temperature (>1/16” from case; 60 second time limit) +230°C 
Maximum Power Dissipation 
tTotal Dissipation at 25°C Ambient Temperature (Notes 2 and 3) 0.31 Watt 


Maximum Voltages and Current 
TVcBO Collector to Base Voltage 25 Volts 


tVCEO Collector to Emitter Voltage 12 Volts 
tVEBO Emitter to Base Voltage 5.0 Volts Be 
Ic DC Collector Current 100 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL 


TBVCEO 
tBVcBO 
TBVEBO 
tIcBo 
TIEBO 
Thee 
thee 
TVCE (sat) 
TV BE (sat) 
tit 

TtCeb 

ttg 

Tt, 


CHARACTERISTIC MIN. 


Collector to Emitter Breakdown Voltage 
Collector to Base Breakdown Voltage 
Emitter to Base Breakdown Voltage 
Collector Cutoff Current 

Emitter Cutoff Current 

DC Current Gain 

DC Current Gain 

Collector Saturation Voltage 

Base Saturation Voltage 

Current Gain Bandwidth Product (f=100 MHz) 
Collector to Base Capacitance (f=1.0 MHz) 
Delay Time (Figure 1) 

Rise Time (Figure 1) 


TEST CONDITIONS 


Ic =10 mA, 
Ic = 100 vA, 
le = 100 vA, 
Vop=15V, 
VER =40V, 
Ic = 10 mA, 
ic = 100 mA, 
ic = 10 mA, 
Ic =10 mA, 
Ic = 10 mA, 
Vcop=5.0V, 
Ic ~ 10 mA, 
Ic ¥ 10mA, 


Ip =O 
IE =0 
Ic =0 
le =O 
Ic =0 
VcE=1.0V 
VcE=1.0V 
Ip=3.0mA 
Ip =3.0mA 
VcE=10V 
IE =0 
IB1 ~3.0mMA 
Ip, =~ 3.0mA 


Tt, Storage Time (Figure 1) 
tte Fall Time (Figure 1) 


ic ~ 10mA, lpi =~ -lp2 ~ 30MA 
Ic = 10 mA, 1p1~-lpa~3.0 mA 


FIGURE 1 — SWITCHING TIME TEST CIRCUIT 


TURN-ON INPUT PULSE TURN-OFF INPUT PULSE 


GENERATOR SOURCE IMPEDANCE = 50 ohms 


INPUT PULSE: OSCILLOSCOPE: 
Rise Time < 2.0 ns Rise Time < 0.4 ns 
Fall Time < 2.0 ns Input Resistance > 50 ohms 
Nominal Pulsewidth = 300 ns Input Capacitance < 4.0 pF 
Nominal Duty Cycle = 2.0% 


+tJEDEC Registered Values 


NOTES: 


*Planar is a patented Fairchild process 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are-steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 135°C and junction to ambient thermal resistance of 357° C/Watt (derating factor 


of 2.81 mw/*C). 


2N5225 - 2N5226 


NPN-PNP GENERAL PURPOSE COMPLEMENTARY AMPLIFIERS 


FAIRCHILD DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


© VcEO .::--- 25 V (MIN) 

Shee. canes 30 - 600 AT 50 mA 

© VcE(sat) «++ - © 0.8 V (MAX) AT 150 mA 

@ COMPLEMENTARY PAIR 2N5225 (NPN) e 2N5226 (PNP) 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


tStorage Temperature -55°C to +135°C 
Operating Junction Temperature -55°C to +135°C 
tLead Temperatre (>1/16” from case; 60 second time limit) +230°C 
Maximum Power Dissipation 
+Total Dissipation at 25°C Ambient Temperature (Notes 2 and 3) 0.31 Watt 
Maximum Voltages and Current 2N5225 2N5226 
tVcBo Collector to Base Voltage 25 Volts -25 Volts 
TVCEO Collector to Emitter Voltage 25 Volts -25 Volts 
tVEBO Emitter to Base Voltage 4.0 Volts ~4.0 Volts 
tic Collector Current 500 mA 500 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Collector to Emitter Breakdown 
Voltage 

Collector to Base Breakdown Voltage 

Emitter to Base Breakdown Voltage 

Collector Cutoff Current 

Emitter Cutoff Current 

DC Current Gain 

DC Current Gain 

Collector Saturation Voltage 

Base Saturation Voltage 

Current Gain Bandwith Product 
(f=20 MHz) 

Collector to Base Capacitance 
(f = 1.0 MHz) 

Small Signal Current Gain 
(f=1.0 kHz) 


tJEDEC Registered Values 


NOTES: 


ic =10 mA, 


Ic = 100 uA, 
te = 100 vA, 
Vcp =15V, 
Vep=40V 
Ic = 10 mA, 
I¢ = 50 mA, 
ic = 100 mA, 
Ic = 100 mA, 
i¢ = 20 mA, 


Vcp =5.0V, 


Ic =50 mA, 


*Planar is a patented Fairchild process 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 135°C and junction to ambient thermal resistance of 357° C/Watt (derating factor 


of 2.81 mw/°C). 


2N5227 


PNP GENERAL PURPOSE AMPLIFIER AND OSCILLATOR 


FAIRCHILD DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 


© VcEO .--- —30V (MIN) 

e hfe ..... 50-700 AT 2.0mA 

OF bere die 8 100 MHz (MIN) AT 10 mA 
ae 5.0 pF (MAX) 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 
tStorage Temperature 
Operating Junction Temperature 
tLead Temperature (>1/16"' from case; GO second time limit) 
Maximum Power Dissipation 
tTotal Dissipation at 25°C Ambient Temperature (Notes 2 and 3) 


Maximum Voltages and Current 
tVcBO Collector to Base Voltage 


tVCEO Collector to Emitter Voltage 
TVEBO Emitter to Base Voltage 
Ic DC Collector Current 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Collector to Emitter Breakdown Voltage 

TtBVcBO Collector to Base Breakdown Voltage 

TBVEBO Emitter to Base Breakdown Voltage 

tlcBo Collector Cutoff Current 

tleBo Emitter Cutoff Current 

thee DC Current Gain 

thee DC Current Gain 

TVCE (sat) Collector Saturation Voltage 

TV BE (sat) Base Saturation Voltage 

tir Current Gain Bandwidth Product (f = 100 MHz) 

thte Small Signal Current Gain (f = 1.0 kHz) 
Cob Collector to Base Capacitance 


TBVcEO 


TtTJEDEC Registered Values 


NOTES: 


-55°C to +135°C 
-55°C to +135°C 
+230°C 


0.31 W 


-30 Volts 
-30 Volts 
~3.0 Volts 

50 mA 


Ic =10 mA, 

Ic = 100 BA, 
IE = 100 vA, 
Vcp=-i0V, 


VEB=-2.0V, 


ic = 100 uA, 
Ic =20mA, 
Ic =10mA, 
ic =10mA, 
Ic =10 mA, 
Ic =2.0mA, 
Vcp=10V, 


*Planar is a patented Fairchild process 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 135°C and junction to ambient thermal resistance of 357° C/Watt (derating factor 


of 2.81 mw/*c). 


Ip=O0 
IE =0 
Ic =0 
le =O 
Ic =0 
VcE=-10V 
VcE=-10V 
Ip=1.0mA 
Ip=1.0mA 
VcE=-10V 
VcE=-10V 
le =0 


2N5228 


PNP LOW LEVEL SWITCH 


FAIRCHILD DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 


e VcCEO ::--:: —5.0 V (MIN) 

@ ton. <i 6 e.6 75 ns (MAX AT 10 mA 

A ae 140 ns (MAX) AT 10 nA 

, i hy (eee eee a 300 MHz (MIN) AT 10 mA 
OG. asa tr 5.0 pF (MAX) 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 
tStorage Temperature 
Operating Junction Temperature 
tLead Temperature (>1/16” from case; 60 second time limit) 
Maximum Power Dissipation 
tTotal Dissipation at 25°C Ambient Temperature (Notes 2 and 3) 


Maximum Voltages and Current 


tVcES Collector to Emitter Voltage 
tVCcBO Collector to Base Voltage 
tVCEO Collector to Emitter Voltage 
tVEBO Emitter to Base Voltage 

Ic DC Collector Current 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Collector to Emitter Breakdown Voltage 
Collector to Emitter Breakdown Voltage 
Collector to Base Breakdown Voltage 
Emitter to Base Breakdown Voltage 
Collector Cutoff Current 

Emitter Cutoff Current 

DC Current Gain 

DC Current Gain 

Collector Saturation Voltage 

Base Saturation Voltage 

Current Gain Bandwidth Product (f=100 MHz) 
Collector to Base Capacitance (f = 1.0 MHz) 
Delay Time (Figure 1) 

Rise Time (Figure 1) 

Storage Time (Figure 1) 

Fall Time (Figure 1) 


tBVCEO 
TBVCES 
TBVcBO 
tBVEBO 
TICES 
TIEBO 
THEE 
THEE 
TVCE (sat) 
TV BE (sat) 
tty 

tCeb 

Ttg 

Tt, 

tt, 

Tt 


FIGURE 1 — SWITCHING TIME TEST CIRCUIT 


TURN-ON INPUT PULSE 


—10.7V-— 
TURN-OFF INPUT PULSE 


GENERAL SOURCE IMPEDANCE = 50 ohms 

INPUT PULSE: OSCILLOSCOPE: 
Rise Time < 2.0 ns Rise Time < 0.4 ns 
Fall Time < 2.0 ns Input Resistance > 50 ohms 
Nominal Pulsewidth = 300 ns Input Capacitance < 4.0 pF 
Nominal Duty Cycle = 2.0% 


tJEDEC Registered Values 


NOTES: 


-55°C to +135°C 
-55°C to +135°C 


+230°C 


0.31 W 


-6.0 Volts 
-5.0 Volts 
-5.0 Volts 
-3.0 Volts 

50 mA 


Ic =10 mA, 
Ic = 100 vA, 
bc = 100 BA, 
le = 100 vA, 
VcE=4.0V, 
Vep=-25V, 
Ic =10mA, 
Ic =50 mA, 
Ic =10 mA, 
lc =10 mA, 
Ic =10 mA, 
Vcp = —5.0 V, 
Ic ~ 10MA, 
Ic ~ 10mA, 


Ic ~ 10MA, \p1 * 
lc ~ 10 MA, IBy * 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low cuty cycle operations. 
(3) These ratings give a maximum junction temperature of 135°C and junction to ambient thermal! resistance of 357° C/Watt (derating factor 


of 2.81 mW/*C). 
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Ip =0 
VpE=90 

Ie =0 

Ic =90 

VBE =0 

Ic =0 
VcE=-0.3V 
VcE=-1.0V 
Ig = 3.0 mA 
Ip =3.0mMA 
VcE=-5.0V 
le =0 

lpi ~ 3.0mA 
lpi ~ 3.0MA 
-lIp2 ~ 3.0mA 
-lIpo ~ 3.0mA 


*Planar is a patented Fairchild process 


2N5400 - 2N5401 


PNP HIGH VOLTAGE GENERAL PURPOSE AMPLIFIERS 


FAIRCHILD DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


e HIGHVOLTAGE ............ Vce = —150 V (MIN) 
e HIGHGAIN.............06. hfe = 60-240 AT 10 mA 


@ LOW SATURATION VOLTAGE ... . Vce(sat) = — 0.25 VIMAX) AT 50 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 


Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Ambient Temperature 


Maximum Voltages and Current 


VcBO Collector to Base Voltage 

VcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 

Ic Collector Current 


2N5400 
~130 Volts 
-120 Volts 
-5.0 Volts 
600 mA 


-55°C to +135°C 
-55°C to +135°C 


0.31 W 


2N5401 
-160 Voits 
~150 Volts 
~5.0 Volts 
600 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N5400 2N5401 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 


TBVcEO 


Collector to Emitter Breakdown 
Voltage (Note 5) 

Collector to Base Breakdown Voltage 
Emitter to Base Breakdown Voltage 
Collector Cutoff Current 
Collector Cutoff Current 
Collector Cutoff Current 
tl@po(100°C)} Collector Cutoff Current 
tlEBo Emitter Cutoff Current 
thee DC Pulse Current Gain (Note 5) 
thee DC Pulse Current Gain (Note 5) 
thre DC Pulse Current Gain (Note 5) 
TtVCE (sat) Collector Saturation Voltage (Note 5) 
tVCE (sat) Collector Saturation Voltage (Note 5) 
tVBE (sat) Base Saturation Voltage (Note 5) 
TVBE (sat) Base Saturation Voltage (Note 5) 
tit Current Gain Bandwidth Product 

(f = 100 MHz) 
tCopb Output Capacitance (f=1.0 MHz) 
Thee Smail Signal Current Gain 

(f = 1.0 kHz) 
tNE Noise Figure (f=10 Hz to 15.7 kHz) 


tBVcBO 
TBVEBO 
tIlcBo 


tIcBo 
ticgo(100°C) 


tJEDEC Registered Values 
NOTES: 


Ic = 1.0 mA, 


Ic = 100 uA, 
le = 10HA, 
Vcp = —100 V, 
Vcp = —120 V, 
Vcp = —100 V, 
Vcp = —120 V, 
Veg =—3.0V, 
ic¢.=1.0mA, 
Ic = 10 mA, 

Ic = 50 mA, 

Ic = 10 mA, 

Ic =50 mA, 

Ic =10 mA, 

Ic =50 mA, 

Ic = 10 mA, 


Vcop=-10V, 
Ic =1.0mA, 


Ic = 250 vA, 
Rs = 1.0kQ 


*Planar is a patented Fairchild process 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 135°C and junction to ambient thermal resistance of 357° C/Watt (derating factor 


of 2.81 mW/C). 
(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Putse conditions: length = 300 us; duty cycle = 2%. 
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Ip=0 


I- =O 
Ic =0 
Ip =0 
lE=0 
le =O 
le =0 
Ic =0 
VcE=-5.0V 
VceE = -5.0V 
VcE =-5.0V 
Ip=1.0mA 
Ip =5.0 mA 
Ip=1.0MA 
Ip =5.0mA 
Voce =-10 V 


Ie =O 
VceE =-10V 


VcE = -5.0 V 


2N5550 * MPS5551M 


NPN HIGH VOLTAGE GENERAL PURPOSE AMPLIFIERS 


FAIRCHILD DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


e HIGHVOLTAGE .......... VcEo = 160 V (MIN) 
e HIGHGAIN.............. hee = 80-250 AT 1.0 mA 
e LOW SATURATION VOLTAGE. . Vcg (sat) = 0.2 V (MAX) AT 50 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 2N5550 MPS5551M 


-55°C to +135°C 3 9-55°C to +150°C 
55°C to +135°C = -55°C to +150°C 


Storage Temperature 
Operating Junction Temperature 
Maximum Power Dissipation (Notes 2 and 3) 


BVCEO 


BVCBO 
BVEBO 
ICBO 

ICBO 
IcBo(100°C) 
I¢BO(100° C) 
'EBO 

hFE 

hFE 

hFE 

VcE (sat) 

Vc_ (sat) 
Vee (sat) 

Vee (sat) 
Cob 

Ceb 

fT 


fe 


NF 


Collector to Emitter Breakdown 
Voltage (Note 5) 


Collector to Base Breakdown Voltage 


Emitter to Base Breakdown Voltage 
Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Emitter Cutoff Current 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 


Collector Saturation Voltage (Note 5) 
Collector Saturation Voltage (Note 5) 


Base Saturation Voltage (Note 5) 
Base Saturation Voltage (Note 5) 
Output Capacitance (f = 1.0 MHz) 
Input Capacitance (f = 1.0 MHz) 
Current Gain Bandwidth Product 
(f = 100 MHz) 
Smal! Signal Current Gain 
(f = 1.0 kHz) 
Noise Figure (f=10 Hz to 15.7 kHz) 


4ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Total Dissipation at 25°C Ambient Temperature 0.31 W 0.625 W 
Maximum Voltages and Current 

VcBo Collector to Base Voltage 160 Volts 180 Volts 

VCEO Collector to Emitter Voltage (Note 4) 140 Volts 160 Voits 

VEBO Emitter to Base Voltage 6.0 Volts 6.0 Volts 

Ic Collector Current 600 mA 600 mA 


Ic = 1.0 mA, 


Ic = 100 pA, 
lE =10nA, 


Vcp=100V, 
Vep=120V, 
Vcp = 100 V, 
Vcp=120V, 
VeEp =4.0V, 


Ic =1.0mA, 
Ic = 10 mA, 
I¢ =50 mA, 
lc = 10 mA, 
Ic = 50 mA, 
Ic =10 mA, 
Ic =50 mA, 
Vcp=10V, 


VeEp=05V, 


lc =10 mA, 
Ic =1.0mA, 


Ic = 250 nA, 
Rs =1.0kQ 


Ip =0 


le =0 
Ic =0 
IE =0 
Ie =O 
Ip =0 
le =0 
Ic =90 
VcE=5.0V 
VceE =5.0V 
VcE =5.0V 
ip =1.0mA 
Ip=5.0mA 
Ip=1.0mA 
Ip=5.0mA 
Ie =O 
Ic =0 
VceE=10V 


VcE =10V 


VcE=5.0V 


*Planar is a patented Fairchild process 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 135°C and junction to ambient therma! resistance of 357° C/Watt (derating factor 
of 2.81 mW/C) for 2N5550; maximum junction temperature of 150°C and junction to ambient thermal resistance of 125° C/Watt (derating factor 
of 8.0 mW/°C) for FPS5551M. 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse conditions: length = 300 us; duty cycle = 1%. 
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2N5769 


NPN HIGH-SPEED SATURATED SWITCH 
FAIRCHILD DIFFUSED SILICON PLANAR’ EPITAXIAL TRANSISTOR 


@ HIGHSPEED ........ Ts =13 ns (MAX) AT 10 mA 
Bre an nee ton = 12 ns (MAX) AT 10 mA 
Lipemaketg ie tas toff = 18 ns (MAX) AT 10 mA 


© MEDIUM VOLTAGE.... LVcEQ=15 V (MIN) 
¢ MEDIUMGAIN ...... hee = 40 (MIN) AT 10 mA, 0.35 V 
e HIGH FREQUENCY .... f7=500 MHz (MIN) AT 10 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature -55°C to +150°C 
Operating Junction Temperature 150°C Maximum 
Lead Temperature (Soldering, 60 sec Time Limit) 260°C Maximum 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.0 Watt 
at 25°C Ambient Temperature (Notes 2 and 3) .625 Watt 
Maximum Voltages and Currents EBC 
VcBo Collector to Base Voltage 40 Volts 
VcES Collector to Emitter Voltage 40 Volts 
VCEO Collector to Emitter Voitage (Note 4) 15 Volts 
VEBO Emitter to Base Voltage 4.5 Volts 
Ic Collector Current (10 psec Pulse) 500 mA 
Ic DC Collector Current 200 mA 


hFeE DC Pulse Current Gain (Note 5) Ic = 10 mA VcE=1.0V 
hee(-55°C) DC Pulse Current Gain (Note 5) Ic =10mA Vce = 0.35 V 
VBE (sat) Base Saturation Voltage ; é i I¢ = 10 mA Ip=1.0mA 


VBE (sat) 

VBE (sat) 

VBE (sat) 

VCE (sat) 
ICES 
IcBO(150° C) 
BVcES 
BVcBO 
VCE O(sust) 


BVEBO 


hFE 
hFE 
hFE 
VCE (sat) 
VCE (sat) 
VCE (sat) 
hFE 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 150°C and junction-to-case thermal resistance of 125° C/watt (derating factor of 8.0mW/°C). 


Junction-to-ambient thermal resistance of 200° C/watt (derating factor of 5.0mW/°C). 


Base Saturation. Voltage (-55°C to +125°C) 

Base Saturation Voltage 

Base Saturation Voltage 

Collector Saturation Voltage (125°C) 

Collector Reverse Current 

Collector Cutoff Current 

Collector to Emitter Breakdown Voltage 

Collector to Base Breakdown Voitage 

Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 

Emitter to Base Breakdown Voltage 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

Collector Saturation Voltage 

Collector Saturation Voltage 

Collector Saturation Voltage 

High Frequency Current Gain (f = 100 mc) 

Output Capacitance 

Charge Storage Time Constant (Note 6) 

Turn On Time (Note 6) 

Turn Off Time (Note 6) 

Emitter to Base Curoff Current 

Collector to Base Cutoff Current 


Ic = 10 mA Ip=1.0mA 
Ic = 30 mA Ip=3.0mA 
Ic = 100 mA Ip=10mA 
Ic = 10 mA Ip =1.0mA 
VBE =0 
le =0 
Ic =10KA 
lc = 10uA 
Ic = 10 mA 

(pulsed) 
le =10KA 
Ic =10mA 
Ic = 30 mA 
Ic = 100 mA 
lc = 10 mA 
Ic = 30 mA 
Ic = 100 mA Ip=10mA 
Ic =10mA Vce = 10 V 
le =O Vcp=5.0 V 
Ic =p, 210mMA, lpg ~-10 mA 
Ic x 10 mA Bi x3.0mA 
Ic = 10 mA, lpi & 3.0 mA, Ip = -1.5 MA 
Ic =0 VeRp=4.5V 
le = Vcp =20V 


*Planar is a patented Fairchild process. 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 
(5) Pulse Conditions: length = 300 usec; duty cycle < 2%, 
(6) See switching circuits for exact value of Ic’ [gy and Igo. 


Pulse Generator 

Vin Rise Time < 1 ns 
Source Impedance = 50Q 
PW 2 300 ns 

Duty Cycle <2% 


Pulse Generator 

Vin Rise Time < 1lns 
Source Impedance = 50 
PW > 300 ns 

Duty Cycle <2% 


Pulse Generator 
ty < 0.5 ns 
Zo = 502 


_ tattes 
20 


2N5769 


CHARGE STORAGE TIME MEASUREMENT CIRCUIT 


0.0023 uF 


ton — torr MEASUREMENT CIRCUIT 


2202 


CIRCUIT FOR MEASUREMENT OF PROPAGATION DELAY 


8 STAGES 


Average Propagation per Transistor 
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— 10% Pulse waveform 
at point ‘A’ 


Vv 
10% gut 


To Sampling Oscilloscope 
Input Impedance = 50Q 
Rise Time < l ns 


10 % 


90 % 


loft 
Vep= +12 Vv 
Vin=-15V 


To Sampling Oscilloscope 
Input impedance = 50Q 
Rise Time < l ns 


Waveforms 1 and 2 Superimposed 
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TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 
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VERSUS COLLECTOR CURRENT 


: eit = ie 
+t 


TS 
we 
° 


I | ae 
| VAT 
LUE TT Ai 
-55°C Y | | 
O, 
a ap al 
{CRT | ill 
‘ TPT 
1.0 10 100 500 


Ie > COLLECTOR CURRENT - mA 


= 
H 
2 
5 

B 
iS 


Vog (sat) - COLLECTOR SATURATION VOLTAGE - VOL 


BASE CHARACTERISTICS 


be > COLLECTOR CURRENT - mA 


0 0.4 0. 
Vpe ~ BASE VOLTAGE - VOLTS 


2.0 


44 


100 


mT TMT [1 
ott TA ae 
Toot NUIT 
COTS OUI pe 


1¢ - COLLECTOR CURRENT - mA 


CHa 
AT 


0.4 1.6 2.0 
Veg ~ BASE VOLTAGE-VOLTS 


Iq - COLLECTOR CURRENT - mA 


Cc 


ce) 
é 
r 
mm 
Q 
=~] 
Oo 
a 
i?) 
< 
> 
\ 
> 
Q 
=| 
m 
2 
” 
a 
‘QO 
a’,) 


w 


ah 


= 
rk 


i 


nN 
=) 


lq - COLLECTOR CURRENT - mA 
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Veg ~ COLLECTOR VOLTAGE - VOLTS 


BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
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TYPICAL ELECTRICAL CHARACTERISTICS 


DELAY TIME VERSUS BASE-EMITTER 
SWITCHING TIMES VERSUS SWITCHING TIMES VERSUS OFF VOLTAGE AND TURN ON 
COLLECTOR CURRENT AMBIENT TEMPERATURE BASE CURRENT 


a = 3.0V 
Sa 
\\ 
J 


\ 


a 


SWITCHING TIMES - ns 


GRRE BES Aes 
RW) all 
y T 
SWITCHING TIMES - ns 
Vee(o) BASE-EMITTER OFF VOLTAGE - VOLTS 


a 


) 
2.0 5.0 10 
Ice - COLLECTOR CURRENT - mA Ty - AMBIENT TEMPERATURE - °C Ig, - TURN ON BASE CURRENT - mA 


i] 


RISE TIME VERSUS TURN ON BASE STORAGE TIME VERSUS TURN ON STORAGE TIME VERSUS TURN ON 

CURRENT AND COLLECTOR CURRENT AND TURN OFF BASE CURRENTS 
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EMITTER TRANSITION AND OUTPUT 
STORAGE TIME VERSUS TURN ON CAPACITANCES VERSUS REVERSE FALL TIME VERSUS TURN ON 


AND TURN OFF BASE CURRENTS BIAS VOLTAGE AND TURN OFF BASE CURRENTS 
-30 ¢ - 6.0 


- TURN OFF BASE CURRENT - mA 
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2.0 4.0 6.0 
Ig; ~ TURN ON BASE CURRENT - mA REVERSE BIAS VOLTAGE - VOLTS 1g, ~ TURN ON BASE CURRENT - mA 
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FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
-12 


- mA 


- TURN OFF BASE CURRENT 


Igy ~ TURN ON BASE CURRENT - mA 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f+) 
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COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 
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2N5769 


TYPICAL ELECTRICAL CHARACTERISTICS 
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- mA 


- TURN OFF BASE CURRENT 


FALL TIME VERSUS TURN ON 
CURRENTS 


1g) - TURN ON BASE CURRENT - mA 


COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 


- COLLECTOR CUTOFF CURRENT - n 


to ~ AVERAGE PROPAGATION DELAY/ TRANSISTOR - ns 


Vog - COLLECTOR TO BASE VOLTAGE - VOLTS 


AVERAGE PROPAGATION 
DELAY PER TRANSISTOR 
VERSUS COLLECTOR VOLTAGE 
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2N5770 


NPN ULTRA-HIGH FREQUENCY OSCILLATOR AND AMPLIFIER 


FAIRCHILD DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 


e HIGHGAIN........... Gpe = 15 dB (MIN) AT 200 MHz 
Paha 6. oNea ea 3 Py = 30 mW (MIN) AT 500 MHz 

e LOW CAPACITANCE . Cob = 1.7 pF (MAX) AT 10 V 

e LOWNOISE........... NF = 6.0 dB (MAX) AT 60 MHz 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, No Time Limit) 
Maximum Power Dissipation 


-55°C to +150°C 
150°C Maximum 
260°C Maximum 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.0 Watt 
at 25°C Ambient Temperature (Notes 2 and 3) .625 Watt 
Maximum Voltages and Current 
VcBo Collector to Base Voltage 30 Volts 
VCEO Collector to Emitter Voltage (Note 4) 15 Volts EBC 
VEBO Emitter to Base Voltage 3.0 Volts 
Ic Collector Current 50 mA 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


hFEe DC Current Gain 

VBE (sat) Base Saturation Voltage 

VCE (sat) Collector Saturation Voltage 

Cob Common-Base, Open-Circuit Output Capacitance 


lEBO 

CTE 

ICBO 
IcBo(150°C) 


Gpe 


NE 
VceEo (sust) 


Emitter Base Cutoff Current 

Input Capacitance 

Collector Cutoff Current 

Collector Cutoff Current 

High Frequency Current Gain (f = 100 MHz) 
Available Power Gain (neutralized) (f = 200 MHz) 
Power Output (f = 500 MHz) 

Collector Efficiency (f = 500 MHz) 

Noise Figure (Note 5) 

Collector to Emitter Sustaining Voltage (Note 4) 


BVcBO Collector to Base Breakdown Voltage 
BVEBO Emitter to Base Breakdown Voltage 


+ " : . 
NOTES: Planar is a patented Fairchild process. 


(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 150°C and junction-to-case thermal! resistance of 125° C/Watt (derating factor of 8.0 mwW/°C). 
Junction-to-ambient thermal resistance of 200° C/Watt (derating factor of 5.0 mw/°c). 

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 

(5) f = 6O Mc; Rg= 4002. 

(6) Cop is measured using three terminal measurement techniques with case and emitter guarded. 
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TYPICAL COLLECTOR CHARACTERISTICS* 
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* Single family characteristics on Transistor Curve Tracer. 


Vee ~ 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS TEMPERATURE 


COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


- nA 


lego ~ COLLECTOR TO BASE CURRENT 
logo ~ COLLECTOR TO BASE CURRENT - nA 
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2N5770 


NEUTRALIZED 200MHz POWER GAIN AMPLIFIER TEST CIRCUIT 


Cio 


+4) ouTPUT 
C) 


INPUT(Q) Cy 


TYPICAL PERFORMANCE 


Gre - 200MC POWER GAIN - dB 


Ve ~ COLLECTOR CURRENT - mA 


*ADJUST Ro FOR OPTIMUM NEUTRALIZATION 


500MHz OSCILLATOR TEST CIRCUIT 


TYPICAL PERFORMANCE 


(NOTE 3) 50 pF 


OUTPUT 


( NOTE 1) 
( NOTE 2 ) 


POWER OUTPUT - mW 


Ceax plumbing consists of the following GR air lines: 


Py 
11 - COLLECTOR EFFICIENCY - % 


2 Type 874 TEE 

1 Type 874 - D20 Adjustable Stub 

1 Type 874 - LA Adjustable Line 

1 Type 874 - WN3 Short - Circuit Termination 


2 turns #16 AWG wire, 3/8 inch OD, 1-1/4 inch long 


9 turns #22 AWG wire, 3/16 inch OD, 1/2 inch long Ie ~ COLLECTOR CURRENT - mA 
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2N5771 


PNP ULTRA-HIGH SPEED SWITCH 


FAIRCHILD DIFFUSED SILICON PLANAR® EPITAXIAL TRANSISTOR 


¢ ULTRA-FAST SWITCHING TIME ....... tore = 20 ns MAX 
@ LOWCAPACITY .-........000000 Cobo = 3.0 PF MAX AND Cipo = 3.5 pF MAX 
e HIGH FREQUENCY............... f, = 850 MHz MIN 

@ LOWSATURATION VOLTAGE........ VcE(sat) = —0.18 V MAX AT Ic = 10 mA 

e HIGH BREAKDOWN VOLTAGE........ LVcEo = —15 V MIN 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 sec Time Limit) 
Maximum Power Dissipation 


-55°C to +150°C Maximum 
150°C Maximum 
150°C Maximum 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.0 Watt 
at 25°C Ambient Temperature (Notes 2 and 3) .625 Watt 
Maximum Voltages and Current for Each Transistor 
VcsBo Collector to Base Voltage ~15 Volts 2 
VCEO Collector to Emitter Voltage (Note 4) -15 Volts 
VEBO Emitter to Base Voltage -4.5 Volts 
Ic Coilector Current 50 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Charge Storage Time (Note 6) 

Turn On Time (Note 6) 

Turn Off Time (Note 6) 

Common Base, Open Circuit Output Capacitance 

Common Base, Open Circuit Input Capacitance 
hFe High Frequency Current Gain-(f = 100 MHz) 
hFE DC Current Gain 


hFE 

hFE 

hee (-55°C) 
VCE (sat) 
VCE (sat) 
VCE (sat) 
VBE (sat) 
VBE (sat) 
VBE (sat) 
ICBO 
lEBO 


ICES 
IcEs(125°C) 
BVEBO 
VCEO(sust) 
BVcES 
BVcBO 


DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

Collector Saturation Voltage 

Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Collector Saturation Voltage (Note 5) 
Base Saturation Voltage 

Pulsed Base Saturation Voltage 

Pulsed Base Saturation Voltage 

Collector to Base Cutoff Current 

Emitter to Base Cutoff Current 

Collector Reverse Current 

Collector Reverse Current 

Emitter to Base Breakdown Voltage 
Collector to Emitter Sustaining Voltage (Note 4) 
Collector to Emitter Breakdown Voltage 
Collector to Base Breakdown Voltage 


Ic = 10 mA Ip1 =!IB2 = 10mA 


Ic =10 mA 


Ic =10 mA Ip4 


ie =O 

Ic =0 

Ico = 10 mA 
Ic =1.0mA 
Ic =10 mA 
Ic = 50mA 
lc=10mA 
Ic =1.0mA 
Ic=10mA 
Ic =50mA 
Ic =1.0mA 
I¢ = 10mA 
Ic =50 mA 


Vcp = —8.0 V 


Veg = ~4.5 V 
VceE = -8.0 V 
VcE = -8.0V 
Ic =0 

Ic = 3.0 mA 
Ic = 100HA 
Ic = 100A 


1p1=10mA 


=Ipo=1.0 mA 


Vcp =-5.0 V 
Veg =-0.5V 
VcE =-10V 
VceE =-0.5 V 
VceE = -0.3 V 
VceE =-1.0 V 
VceE =-0.3 V 
Ig =0.1mA 

Ip =1.0 mA 


le = 100KA 
Ip=0 

VBE =0 
Ip=0 


NOTES: *Pianar is a patented Fairchild process. 


(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 150°C and junction to ambient thermal resistance of 125° C/watt (derating factor of 8.0 mw/ C). 
Junction to case thermal resistance of 200°C/watt (derating factor of 5.0 mWw/°C). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: length = 300 ys; duty cycle = 1%. 

(6) See switching circuit for exact values of Ic, 1g, and Igo. 
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TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS* 
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COLLECTOR CHARACTERISTICS* 
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Ve - COLLECTOR CURRENT - mA 


Ve ~ COLLECTOR CURRENT - mA 


Vp - COLLECTOR CURRENT - mA 


COLLECTOR CHARACTERISTICS* 
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Vog ~ COLLECTOR EMITTER VOLTAGE - VOLTS 


COLLECTOR CHARACTERISTICS* 


Vog ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


BASE CHARACTERISTICS* 
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TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR REVERSE CURRENT 


VERSUS 


COLLECTOR-EMITTER VOLTAGE 


legs ~ COLLECTOR REVERSE CURRENT - pA 


Vege (0) — REVERSE BASE-EMITTER VOLTAGE — VOLTS 


Ig ~ TURN-ON BASE CURRENT - mA 


Veg ~ COLLECTOR VOLTAGE - VOLTS 


Vog - COLLECTOR-EMITTER VOLTAGE - VOLTS 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fy) 


te - COLLECTOR CURRENT - mA 


DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 
BASE EMITTER VOLTAGE 


Igy — TURN ON BASE CURRENT ~ mA 


STORAGE TIME VERSUS 
TURN-ON AND TURN-OFF 
BASE CURRENTS 


B2~ TURN-OFF BASE CURRENT - mA 


INPUT AND OUTPUT 


COLLECTOR REVERSE CURRENT CAPACITANCES VERSUS 

VERSUS AMBIENT TEMPERATURE REVERSE BIAS VOLTAGE 
100 3.0 
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COLLECTOR CURRENT in AMBIENT TEMPERATURE 
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Ig - COLLECTOR CURRENT - mA Ta ~ AMBIENT TEMPERATURE - °c 


STORAGE TIME VERSUS 
RISE TIME VERSUS COLLECTOR TURN-ON AND TURN-OFF 
AND TURN ON BASE CURRENTS BASE CURRENTS 


Igy ~ TURN-ON BASE CURRENT - mA 


Iga ~ TURN-OFF BASE CURRENT - mA 


STORAGE TIME VERSUS 


TURN-ON AND TURN-OFF TURN ON AND TURN OFF 
BASE CURRENTS TEST CIRCUIT 
| | Ves Voc = -1.5V 
yf) V4 
Ly 22k 1302 
J 0.1pF “Score ° 
| A Vin Zin 2 100kea 
4 P.W. = 240ns 5k ty<1.0ns 
Zin = 502 51a 
t,<1.0ns 


Ton Tori 
Vgp= GROUND Veep = -8.0V 
Vin = -5.8V Vin = +9.8V 


I¢~10mA, Igy ~1.0mA, Igo ~1.0mA 


Igo ~ TURN-OFF BASE CURRENT - mA 
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2N5771 


TYPICAL ELECTRICAL CHARACTERISTICS 


FALL TIME VERSUS FALL TIME VERSUS 
TURN-ON AND TURN-OFF TURN-ON AND TURN-OFF 
BASE CURRENTS BASE CURRENTS 


1g) ~ TURN-ON BASE CURRENT - mA 


' go - TURN-OFF BASE CURRENT - mA Vg ~ TURN-OFF BASE CURRENT ~ mA 


FALL TIME VERSUS PROPAGATION DELAY TIME 
TURN-ON AND TURN-OFF VERSUS 
BASE CURRENTS 


tg - PROPAGATION DELAY - ns 


Igo > TURN-OFF BASE CURRENT - mA Voc ~ COLLECTOR VOLTAGE - VOLTS 


FIVE STAGE RING OSCILLATOR 
CHARGE STORAGE FOR MEASUREMENT 
TIME TEST CIRCUIT OF PROPAGATION DELAY 


Vep = -10V Vcc = -3.0V 


OUTPUT 


Zin 2 100ke 
tp< 1L.Ons 


Igx 10mA, Ig1~10mA, Igo ~-10mA ‘ B TRAST 


1 
‘pd = 2Nfose 
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2N5772 


NPN HIGH SPEED SATURATED SWITCH 


FAIRCHILD DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 


@ HIGHSPEED ........ = 18 ns (MAX) AT 10 mA 
see kud! Raise ton = 18 ns (MAX) AT 300 mA 
ake eens toff = 28 ns (MAX) AT 300 mA 

® MEDIUM VOLTAGE... . VcEO(sust) = 15 V (MIN) 

® HIGH FREQUENCY .... f7=350MHz AT 30 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 sec Time Limit) 


VCE (sat) 
VCE (sat) 
VCE (sat) 


VCE (sat) 
hfe 

Ts 

ton 

toff 
Cobo 
Cibo 
hFE 
NFE 
hFE 
BVCBO 
BVCES 
VCEO(sust) 


BVEBO 
VBE (sat) 
VBE (sat) 
VBE (sat) 
ICES 
IcES(65°C) 
ICBO 

lEBO 


Maximum Power Dissipation 


Collector Saturation Voltage (Note 5) 
Collector Saturation Voltage (Note 5) 
Collector Saturation Voltage (Note 5) 
(Ta = +65°C) 
Collector Saturation Voltage (Note 5) 
High Frequency Current Gain (f = 100 MHz) 
Charge Storage Time Constant (Note 6) 
Turn On Time (Note 6) 
Turn Off Time (Note 6) 
Common Base Open Circuit Output Capacitance 
Common Base Open Circuit Input Capacitance 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
Collector to Base Breakdown Voltage 
Collector to Emitter Breakdown Voltage 
Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 
Emitter to Base Breakdown Voltage 
Base Saturation Voltage (Note 5) 
Base Saturation Voltage (Note 5) 
Base Saturation Voltage (Note 5) 
Collector Reverse Current 
Collector Reverse Current 
Collector to Base Cutoff Current 
Emitter to Base Cutoff Current 


-55°C to +150°C Maximum 
150°C Maximum 
260°C Maximum 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.0 Watt 
at 25°C Ambient Temperature (Notes 2 and 3) .625 Watt 
Maximum Voltages and Current 
VcBO Collector to Base Voltage 40 Volts Siete 
VcES Collector to Emitter Voltage 40 Volts 
VCEO Collector to Emitter Voltage (Note 4) 15 Volts 
VEBO Emitter to Base Voltage 5.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC Ss 


TEST CONDITIONS 


Ic = 30 mA Ip =3.0mA 
1¢ = 100 mA Ip=10mA 
lc = 30 mA Ip=3.0mA 


I¢ = 300 mA Ip = 30mA 
Ic = 30 mA VceE =10V 
ic=!p1210mA Ipg2-10mA 
Ic = 300 mA lpi = 30mA 
ic = 300 mA, !py ~ 30 mA, Ip2 + -30 mA 
IE =O 

Ic =0 

Ic = 30 mA 

Ic = 100 mA 

I¢ = 300 mA 

Ic = 100HA 

ic = 100 uA 

Ic = 10 mA 


le = 100KA 
Ic = 30 mA 
Ic = 100 mA 
Ic = 300 mA 
VcE = 20 V 
VcE = 20V 
Vcp =20V 
VERB = 5.0 V 


*Planar is a patented Fairchild process. 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125° C/Watt (derating factor of 8.0 mw/°Cc). 
Junction to ambient thermal resistance of 200° C/Watt (derating factor of 5.0 mw/°C). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 ys; duty cycle = 1%. 

(6) See switching circuits for exact values of Ic, 1g7, and Ig2. 
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2N5772 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS* 
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Vog (sat) - COLLECTOR-EMITTER SATURATION VOLTAGE - VOLTS 


loEs 7 COLLECTOR REVERSE CURRENT -— 1A 


COLLECTOR CHARACTERISTICS* 


0 0.2 0.4 0.6 0.8 1.0 
Vog ~ COLLECTOR-EMITTER VOLTAGE — VOLTS 


COLLECTOR SATURATION 
VOLTAGE VERSUS COLLECTOR 
CURRENT 
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1¢ > COLLECTOR CURRENT - mA 


COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 


50 75 
Ty — AMBIENT TEMPERATURE — °C 


DELAY TIME VERSUS BASE 
EMITTER OFF VOLTAGE AND 
TURN ON BASE CURRENT 


Vegi) ~ BASE - EMITTER OFF VOLTAGE - VOLTS 


2.0 5.0 
1g) - TURN ON BASE CURRENT - mA 


le- COLLECTOR CURRENT — mA 


Veg (sat) - BASE-EMITTER SATURATION VOLTAGE - VOLTS 


CAPACITANCE — pF 


Ig, — TURN ON BASE CURRENT ~ mA 


BASE CHARACTERISTICS* 


Vee — BASE-EMITTER VOLTAGE — VOLTS 


BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


20 50 100 200 


le - COLLECTOR CURRENT - mA 


INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 


REVERSE BIAS VOLTAGE — VOLTS 


RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 


100 
I¢ — COLLECTOR CURRENT — mA 
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TYPICAL ELECTRICAL CHARACTERISTICS 


STORAGE TIME VERSUS TURN ON STORAGE TIME VERSUS TURN ON STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS AND TURN OFF BASE CURRENTS AND TURN OFF BASE CURRENTS 
46 7 - ~160 
; pee rt tA A 2 : 
E 
ate Pes a a 
-8. y, A 
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5 6.0 J 5 : -60 
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% 8.0 10 ? 
Ig, — TURN ON BASE CURRENT — mA 1g, — TURN ON BASE CURRENT — mA Ig, — TURN ON BASE CURRENT — mA 
FALL TIME VERSUS TURN ON FALL TIME VERSUS TURN ON FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS AND TURN OFF BASE CURRENTS AND TURN OFF BASE CURRENTS 
a4 ie I¢=300mA 
E FE 3 Veg=15v 
1 ~8.0 1 | —80 
5 60 3 = 
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z z Fa 
5 = R 
7 =2.0 ; igare 
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1g, — TURN ON BASE CURRENT — mA 1g, ~ TURN ON BASE CURRENT — mA 


Igy — TURN ON BASE CURRENT — mA 


SWITCHING TIMES 
SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 


TIME — ns 
TIME — ns 


1p) x 30 mA, Igo * ~30 mA 
VpeE(0)= ~0.5V, Veg = 15V 


0 
10 20 40 100 200 500 
Iq — COLLECTOR CURRENT — mA 


Ta— AMBIENT TEMPERATURE — °C 
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Pulse Generator 


Ol ae 


Pulse Width 2 240ns 
te t <1.0ns 
Zin * 502 


2N5772 


ton AND toss TEST CIRCUIT 


To Sampling Scope 
Rise Time < 1.0 ns 
Input Z * 100k2 


CHARGE STORAGE TIME MEASUREMENT 


Vin Rise Time <1 ns 


Source Impedance 
PW > 300ns 
Duty Cycle < 2% 


502 


10% Pulse waveform 
at point ‘A’ 


To Sampling Oscilloscope 
Ziy ~*~ 100 kQ 
Rise Time < l ns 
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2N5845 - 2N5845A 
NPN HIGH SPEED, HIGH CURRENT SWITCHES 


FAIRCHILD DIFFUSED SILICON PLANAR*® EPITAXIAL TRANSISTORS 


HIGHSPEED ............ ton = 30 ns (MAX) AT 500 mA 
ee ae a tof¢ = 50 ns (MAX) AT 500 mA 
HIGH VOLTAGE .......... VcEo = 40 V (MIN) 
HIGHGAIN.............. hfe = 35-150 AT 500 mA, 1.0 V 
iin aSace adler Swe hee = 50-200 AT 100 mA, 1.0 V 
LOW SATURATION VOLTAGE . . Vcg(sat) = 0.5 V (MAX) AT 500 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature 
Operating Junction Temperature 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 
at 25°C Ambient Temperature (Notes 2 and 3) 


Maximum Voltages and Current 


VcBO Collector to Base Voltage 

VCcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 

Ic Collector Current 


Volts 
Volts 
Volts 

mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


aan haan 
SYMBOL CHARACTERISTIC MIN. MIN. UNITS 


Collector to Emitter Breakdown 
Voltage (Note 5) 

Collector to Base Breakdown 
Voltage 

Emitter to Base Breakdown 
Voltage 

Collector Cutoff Current 

Emitter Cutoff Current 


BVCEO 
BVcCBO 
BVEBO 


ICBO 
lEBO 


hFEe DC Current Gain 

hee DC Pulse Current Gain (Note 5) 
hee DC Pulse Current Gain (Note 5) 
VceE(sat) 
Vce (sat) 
Vee (sat) 
Vee (sat) 


Collector Saturation Voltage (Note 5) 
Collector Saturation Voltage (Note 5) 
Base Saturation Voltage (Note 5) 
Base Saturation Voltage (Note 5) 
Current Gain Bandwidth Product 

(f = 100 MHz) 
Coilector to Base Capacitance 

(f = 100 kHz) 
Emitter to Base Capacitance 

(f = 100 kHz) 
Turn On Time (See Figure 1) 
Delay Time (See Figure 1) 
Rise Time (See Figure 1) 
Turn Off Time (See Figure 1) 
Storage Time (See Figure 1) 
Fall Time (See Figure 1) 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 135°C and junction to case thermal resistance of 92°C/Watt (derating factor of 10.9 
mw/°c); junction to ambient thermal resistance of 220° C/Watt (derating factor of 4.54 mw/°C). 
(4) Rating refers to a high current point where collector to emitter voltage is lowest. 


(5) Pulse conditions: length = 


300 us; duty cycle = 2%. 
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-55°C to +135°C 
-55°C to +135°C 


1.2W 
0.5 W 


50 Volts 
40 Volts 
6.0 Volts 
600 mA 


BC 


TEST CONDITIONS 


Ic =10 mA, 
Ic = 100 nA, 
IE =10 nA, 


Vcp =40 V, 


Vep=4.0V, 


Ic =10 mA, 


Ic = 100 mA, 
Ic =500 mA, 
Ic = 100 mA, 
Ic = 500 mA, 
Ic = 100 mA, 
Ic = 500 mA, 


Ic =50 mA, 


Vcp=10V, 


Veg =O5V, 


ic = 500 mA, 
Ic = 500 mA, 
I¢ = 500 mA, 
Ic = 500 mA, 
Ic = 500 mA, 
ic = 500 mA, 


1p =50mA 


VcE =10V 


lpi ~50mA 
Ip1 ~50mA 
Ip, ¥50mA 
Ipi ~50mA 
1B1~Ip2~50 mA 
1p1~Ilpg~50 mA. 


*Planar is a patented Fairchild process 


2N5845 - 2N5845A 


FIGURE 1 — SWITCHING TIME TEST CIRCUIT 


YL 
0 


Vin = 10 Vdc 

Zin = 50 Q 

Pulse Width = 1.0 us 
te < 2.0 ns 


*Total shunt capacitance of test jig connectors & oscilloscope. 


TYPICAL ELECTRICAL CHARACTERISTICS 
DELAY TIME VERSUS TURN ON 


BASE CURRENT AND REVERSE STORAGE TIME VERSUS TURN ON STORAGE TIME VERSUS TURN ON 
BASE EMITTER VOLTAGE AND TURN OFF BASE CURRENTS 
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STORAGE TIME VERSUS TURN ON RISE TIME VERSUS COLLECTOR FALL TIME VERSUS TURN ON 
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2N5845 - 2N5845A 


TYPICAL ELECTRICAL CHARACTERISTICS 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
200 
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COLLECTOR CHARACTERISTICS* 
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Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


- DC PULSED CURRENT GAIN 


te > COLLECTOR CURRENT - mA 


FALL TIME VERSUS TURN ON 


- TURN OFF BASE CURRENT - mA 


‘By - TURN ON BASE CURRENT - mA 


COLLECTOR CUTOFF CURRENT 


‘ogo - COLLECTOR CUTOFF CURRENT - HA 


Ty ~ AMBIENT TEMPERATURE - °c 


COLLECTOR CHARACTERISTICS* 
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Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


COLLECTOR CHARACTERISTICS* 
1000 
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8 


Ic ~ COLLECTOR CURRENT - mA 


Vog ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 
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“SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 


SWITCHING TIME - nsec 


Io 711g, * 101g, 
Veg * 30 
100 200 500 1000 
Ic - COLLECTOR CURRENT - mA 


COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 


logo - COLLECTOR CUTOFF CURRENT - HA 


Iq - COLLECTOR CURRENT - mA 


Vog > COLLECTOR-EMITTER VOLTAGE - VOLTS 


COLLECTOR CHARACTERISTICS* 


Iq ~ COLLECTOR CURRENT - mA 


Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


2N5845 - 2N5845A 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR SATURATION VOLTAGE 


VERSUS COLLECTOR CURRENT ' BASE CHARACTERISTICS* 
0.8 1 


te - COLLECTOR CURRENT - mA 
Ie - COLLECTOR CURRENT - mA 
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Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS Ic > COLLECTOR CURRENT - mA Vpg ~ BASE-EMITTER VOLTAGE - VOLTS 


Veersat) ~ COLLECTOR SATURATION VOLTAGE - VOLTS 
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INPUT AND OUTPUT 


CAPACITANCE VERSUS CONTOURS OF CONSTANT 
REVERSE BIAS VOLTAGE BANDWIDTH PRODUCT (f+) 
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*Single family characteristics on Transistor Curve Tracer. 
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2N5961 - 2N5962 + 2N5963 


NPN LOW LEVEL, LOW NOISE AMPLIFIERS 
DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


e LOW1/fNOISE............ NF = 8.0dB (MAX) AT 10Hz, 1.0k2 (2N5963) 
e HIGHGAIN.............. hee = 900 (MIN) AT 10uA (2N5963) 
hee = 1200 (MIN) AT 10mA (2N5963) 
@ LOW SATURATION VOLTAGE . . VcE(sat) = 0-2 V (MAX) AT 10mA/0.5mA 
e LOW LEAKAGE........... IcBoO = 2.0nA (MAX) AT Vcg = 45 V (2N5961) 
ICBO = 50nA (MAX) AT Vcp = 45 V, Ta = 65°C (2N5961) 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


tStorage Temperatures —55°C to + 150°C 


Operating Junction Temperatures + 150°C 
tLead Temperature (Soldering, 10 seconds time limit) + 260°C 
Maximum Power Dissipation (Notes 2 and 3) 

tTotal Dissipation at 25°C Case Temperature 1.0 Watt 

25°C Ambient Temperature 0.625 Watt 

70°C Ambient Temperature 0.400 Watt 

Maximum Voltages 2N5961 2N5962 2N5963 
tVcBo Collector to Base Voltage 60 Volts 45 Volts 30 Volts ee 

tVcEO Collector to Emitter Voltage (Note 4) 60 Volts 45 Volts 30 Volts 

TEBO Emitter to Base Voltage 8.0 Volts 8.0 Volts 8.0 Volts 

tie Continuous Collector Current 50 mA 50 mA 50 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N5961 


SYMBOL CHARACTERISTIC 


DC Current Gain 
DC Current Gain 
DC Current Gain 
DC Current Gain (Note 5) 


2N5962 
MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. 


2N5963 


900 1100 
1000 1580 
1200 1735 


1400 1200 


1540 2200 


UNITS 


TEST CONDITIONS 


VceE = 5.0V 
VcE = 5.0V 
VcE = 5.0V 


VcE = 5.0V 
VcE = 5.0V 
BW = 400Hz 
VcE = 5.0V 
BW = 400Hz 
VcE = 5.0V 
BW = 400Hz 
VcE = 5.0V 
BW = 400Hz 
VcE = 5.0V 
BW = 10Hz 
VceE = 5.0V 
BW = 15.7kHz 
Vcp = 45V 
VcB = 30V 
Vcp = 20V 
Vcp = 45V 
Vcp = 30V 
Vcp = 20V 
VeEp = 5.0V 
Ip =0 


Narrow-Band Noise Figure : ; F 6.0 40 6.0 
(f = 1.0 kHz) 

Narrow-Band Noise Figure F : 4.0 1.5 3.0 
(f = 1.0 kHz) 

Narrow-Band Noise Figure : : 8.0 d 6.0 
(f.= 1.0 kHz) 

Narrow-Band Noise Figure ; : : 3.0 : 3.0 
(f = 1.0 kHz) 

Narr®w-Band Noise Figure : : Oo 8.0 
(f = 10 Hz) 

Wide-Band Noise Figure : : . : : 3.0 
(f = 10 Hz to 10 kHz) 


tlcBo Collector Cutoff Current 


ticgpo(65°C) Collector Cutoff Current 


Emitter Cutoff Current 
Collector to Emitter 
Breakdown Voltage 
Collector to Base 
Breakdown Voltage 
Emitter to Base 


Collector Saturation 
Voltage (Note 5) 
tVBE(on) Base to Emitter Voltage 
thee High Frequency Gain 
(f = 100 MHz) 

Collector to Base 
Capacitance 

Emitter to Base 
Capacitance 

Smali Signal Current 
Gain (f = 1.0kHz) 

Input Resistance 

Output Conductance 

Voltage Feedback Ratio 


tlEBO 
tBVcEO 


tBVcpo 


tBVEBO 
TtVCE(sat) 


tCob 


2000 1200 3000 


tJEDEC Registered Values *Planar is a patented Fairchild process 
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2N5961 - 2N5962 - 2N5963 


TYPICAL ELECTRICAL CHARACTERISTICS (See Note 6) 


2N5963 
DC CURRENT GAIN VERSUS 


2N5962 
DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


2N5961 
DC PULSE CURRENT GAIN 
VERSUS TILE CURRENT 
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(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


NOTES: 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/Watt (derating factor of 8.0mW/°C); 


junction to ambient thermal resistance of 200°C/Watt (derating factor of 5.0mW/°C). 


(4) This rating refers to a high current point where collector to emitter voltage is lowest. 


(5) Pulse Conditions: length 


300us; duty cycle 1%. 


(6) In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 


guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 
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2N5961 - 2N5962 ° 2N5963 


TYPICAL ELECTRICAL CHARACTERISTICS 
2N5961 2N5962 2N5963 


CONTOURS OF CONSTANT CONTOURS OF CONSTANT CONTOURS OF CONSTANT 
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2N5961 - 2N5962 - 2N5963 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTION SATURATION VOLTAGE BASE-EMITTER ON VOLTAGE 
VERSUS COLLECTOR CURRENT VERSUS AMBIENT TEMPERATURE 


Rg 
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2N5961 2N5962 2N5963 


INPUT AND OUTPUT INPUT AND OUTPUT INPUT AND OUTPUT 
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COLLECTOR CUTOFF CURRENTS 
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2N5961 - 2N5962 - 2N5963 


2N5961 2N5962 2N5963 
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2N5961 - 2N5962 - 2N5963 


TYPICAL ELECTRICAL CHARACTERISTICS 
2N5961 2N5962 2N5963 


COMMON EMITTER COMMON EMITTER COMMON EMITTER 
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MPSA05 - MPSAO6 


NPN MEDIUM-POWER DRIVERS 


FAIRCHILD DIFFUSED SILICON PLANAR® EPITAXIAL TRANSISTORS 


® HIGHVOLTAGE ........... BVcEQ = 60 V (MIN) AT 10 mA (MPSA05) 
Sh ee ei Stct 8 4 BVcEQ = 80 V (MIN) AT 1.0 mA (MPSAO6) 
e HIGHGAIN. ...........0. hee = 1.0-200 mA 
LOWVOLTAGE ........... VcE (sat) = 0.25 V (MAX) AT 100 mA 


® COMPLEMENTARY TO MPSA55 AND MPSA56 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 
at 25°C Ambient Temperature 
at 70°C Ambient Temperature 
Maximum Voltages and Current 


VcBO Collector to Base Voltage 

VcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 

Ic DC Collector Current 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


BVCEO Collector to Emitter Breakdown 
Voltage 

BVEBO Emitter to Base Breakdown Voltage | 4.0 

IcBO Collector Cutoff Current 

ICBO Collector Cutoff Current 

Nee DC Current Gain 

hee DC Current Gain 

hFE DC Current Gain 

VCE (sat) Collector to Emitter Saturation 
Voltage 

VBE (sat) Base to Emitter Saturation Voltage 

VBE (on) Base to Emitter On Voltage 


MPSA05 
60 Volts 
60 Volts 
4.0 Volts 
500 mA 


-55°C to +150°C 
-55°C to +150°C 


1.0W 
.625 W 
.400 W 
MPSA06 
80 Volts 
80 Volts 
4.0 Volts 
500 mA 


Ic = 1.0mA, 


Ie = 100 nA, 
VcBp = 60 V, 
Vcp = 80V, 
Ic =10 mA, 
Ic = 100 mA, 
I¢ = 350 mA, 
Ic = 100 mA, 


ic = 100 mA, 
ic = 100 mA, 


fr Current Gain Bandwidth Product 
(f = 100 MHz) 

Cob Output Capacitance 
(f = 100kHz) 

Cib Input Capacitance 
(f = 100 kHz) 


Ic = 100 mA, 
Vcp=10V, 


Vep=05 V, 


*Planar is a patented Fairchild process 
NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125° C/Watt (derating factor of 8.0 mW/°C); 
junction to ambient thermal resistance of 200° C/Watt (derating factor of 5.0 mw/°c). 
(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse conditions: length = 300 us; duty cycle = 1%. 
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MPSA09 


NPN AMPLIFIER 


FAIRCHILD DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 


¢ HIGHVOLTAGE ......... VCE = 50 V (MIN) 
e HIGHGAIN ............ heg¢ = 100-600 AT 100 vA 
e LOWNOISE ............ NF = 1.4 dB (TYP) AT 1.0 kHz 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature -~55°C to +150°C 
Operating Junction Temperature -55°C to +150°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25° C Case Temperature 1.0W 
at 25°C Ambient Temperature .625 W 
at 70°C Ambient Temperature .400 W 
Maximum Voltages and Current 
VcCBO Collector to Base Voltage 50 Volts 
VCEO Collector to Emitter Voltage (Note 4) 50 Volts 
Ic DC Collector Current 100 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 


BVcEO Collector to Emitter Breakdown Voltage Ic =1 0 mA, ig=0 
BVcBO Collector to Base Breakdown Voltage I¢ = 0.1 mA, IE =0 
IcBO Collector Cutoff Current Vcp = 25V, le =0 
lEBO Enitter Cutoff Current VeeE=3.0V, Ic=0 
hre DC Current Gain 1¢ = 0.1 mA, VcE =5.0V 
VCE (sat) Collector to Emitter Saturation Voltage Ic = 10 mA, Ip =1.0mA 
VBE (on) Base to Emitter On Voltage Ic=10mA, VcE=5.0V 
f+ Current Gain Bandwidth Product (f= 20 MHz) Ic=O.5mA, Vee =5.0V 
Cob Output Capacitance (f = 100 kHz) Vcgp=5.0V, Ip =0 


NF Noise Figure (f = 1.0 kHz) Ic =O.1mA, Vee =5.0V 


*Planar is a patented Fairchild process 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature. of 150°C and junction to case thermal resistance of 125° C/Watt (derating factor of 8.0 mw/*C); 
junction to ambient thermal resistance of 200° C/Watt (derating factor of 5.0 mw/°c). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse conditions: length = 300 us; duty cycle = 1%. 
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MPSA10 - MPSK10 - MPSK11 - MPSK12 


NPN GENERAL PURPOSE TRANSISTORS 


FAIRCHILD DIFFUSED SILICON PLANAR® EPITAXIAL TRANSISTORS 


@ hfe ..... se neee See Table 1 
e HIGH VOLTAGE ... BVcEQ = 40 V (MIN) AT 1.0 mA 
@ LOWVOLTAGE ... Cop =4.0 pF (MAX) AT 10 V 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature -55°C to +150°C 
Operating Junction Temperature -55°C to +150°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25° C Case Temperature 1.0 W 
at 25°C Ambient Temperature .625 W 
at 70°C Ambient Temperature .400 W 
Maximum Voltages and Current 
VEBO Emitter to Base Voltage 4.0 Volts 
VCEO Collector to Emitter Voltage (Note 4) 40 Volts 
Ic DC Collector Current 100 mA EBC 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Collector to Emitter Breakdown Voltage 
Emitter to Base Breakdown Voltage 


Collector Cutoff Current 

DC Current Gain 

Current Gain Bandwidth Product (f = 20 MHz) 
Output Capacitance (f = 100 kHz) 


MPSK10, MPSK11 and MPSK12 are three, five and nine transistor kits consisting of MPSA10’s with various heg¢ selections. 


Table 1 
MPSK10 — Three Transistor Kit 


hee @ Ic = 5.0 mAdc, Vee = 10 Vde 
Quantity per Kit Color Code in. Max. 
1 


Red 
White 
Blue 


MPSK11 — Five Transistor Kit 


hee @ Ic = 5.0 mAdc, VcE = 10 Vde 
Quantity per Kit Color Code Min. Max. 


Red 
Green 
Yellow 


MPSK12 — Nine Transistor Kit 


hFeE @ Ic = 5.0 mAdc, VcgE = 10 Vde 
Quantity per Kit Color Code in. Max. 


NOTES: *Planar is a patented Fairchild process 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125° C/Watt (derating factor of 8.0 mW/°C); 
junction to ambient thermal resistance of 200°C/Watt (derating factor of 5.0 mw/°C). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse conditions: length = 300 us; duty cycle = 1%. 


70 


MPSA12 


NPN MONOLITHIC DARLINGTON AMPLIFIER 
FAIRCHILD DIFFUSED SILICON PLANAR’ EPITAXIAL TRANSISTOR 


le, nS Nae ws 2a-tene a force te 20,000 (MIN) @ 10mA 
ell tat as, 26y tot ial fe, foes 20 V (MIN) 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
Operating Junction Temperature 
Storage Temperature 


Maximum Power Dissipation (Notes 2 and 3) 


—55°C to + 150°C 
—55°C to + 150°C 


Total Dissipation at 25°C Case Temperature 1.0 Watt 
25°C Ambient Temperature 0.625 Watt 
70°C Ambient Temperature 0.400 Watt 

Maximum Voltages and Current 
VcEO Collector to Emitter Voltage (Note 4) 20 Volts 
VEBO Emitter to Base Voltage 10 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


hee DC Pulse Current Gain (Note 5) 
ICES Collector Reverse Current 
ICBO Collector Cutoff Current 

lEBO Emitter Cutoff Current 


hfe Small Signal Current Gain (f = 1.0kHz) 
Collector Saturation Voltage 

Base Saturation Voltage 

Output Capacitance (f = 100kHz) 
Collector-Emitter Breakdown Voltage 


VcE (sat) 
Vee lon) 
Cobo 
BVCES 


NOTES: 


Ic = 10mA, 
VcE = 15V, 
Vcp = 15V, 
VeEp = 10V, 
Ic = 10mA, 
Ic = 10mA, 
Ic = 10mA, 
Vcep = 10V, 
Ic = 100uA, 


*Planar is a patented Fairchild process 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125° C/Watt (derating factor of 8.0mW/°C); 


junction to ambient thermal resistance of 200° C/Watt (derating factor of 5.0mW/°C). 
(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse conditions: length = 300us; duty cycle = 1%. 
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MPSA13 * MPSA14 


NPN MONOLITHIC DARLINGTON AMPLIFIERS 
FAIRCHILD DIFFUSED SILICON PLANAR’ EPITAXIAL TRANSISTORS 


CNBR woes hata 20,000 (MIN) AT 10mA 
*-BVGEO: ba5 hn Soeeeens 20 V (MIN) 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
Operating Junction Temperature 
Storage Temperature 


Maximum Power Dissipation (Notes 2 and 3) 


—55°C to + 150°C 
—55°C to + 150°C 


Total Dissipation at 25° C Case Temperature 1.0 Watt 
25°C Ambient Temperature 0.625 Watt 
70°C Ambient Temperature 0.400 Watt 
Maximum Voltages and Current 
VCES Collector to Emitter Voltage (Note 4) 30 Volts 
VCEO Collector to Emitter Voltage 30 Volts 
VcBo Collector to Base Voltage 30 Volts Bee 
VEBO Emitter to Base Voltage 10 Volts 
Ic Collector Current 300 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Collector to Emitter 
Breakdown Voltage 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 5,000 10,000 
DC Current Gain 10,000 20,000 
VCE (sat) Collector Saturation 
Voltage 
VBE (on) Base to Emitter On Voltage 
ft Current Gain Bandwidth 
Product (f = 100MHz) 
Cob Output Capacitance 
NF Noise Figure (f = 1.0kHz) 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


Ic = 100uA, Ip =0 


Vcp = 30V, le = 0 
Vep= 10V, IC =0 

Ic = 10mA, VcE = 5.0V 
I¢ = 100mA, VceE = 5.0V 
Ic = 100mA, Ip = 0.1mMA 


Ic = 100mA, VcE = 5.0V 
I¢ = 10mA, VcE = 5.0V 


Vcp = 10V, le =0 
Ic = 1.0mA, Vcg = 5.0V 
Rs = 100k2 


*Planar is a patented Fairchild process 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125° C/Watt (derating factor of 8.0mW/*C); 


junction to ambient thermal resistance of 200°C/Watt (derating factor of 5. Omw/’c). 
(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse conditions: length = 300us, duty cycle = 2%. 
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MPSA20 - MPSK20 - MPSK21 - MPSK22 


NPN GENERAL PURPOSE AMPLIFIERS 


FAIRCHILD DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


© MEE. “sk wae eh eee RSS See Table 1 

e HIGHVOLTAGE ..... BVCEO = 40 V (MIN) AT 1.0 mA 

@ LOWVOLTAGE..... VCE (sat) = 9.25 V (MAX) AT 10 mA 
e LOWGAIN_....... Cob = 4.0 pF (MAX) AT 10 V 

e COMPLEMENTARY TO MPSA70 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature -55°C to +150°C 
Operating Junction Temperature -55°C to +150°C 
Maximum Power Dissipation (Notes 2 and 3) 
Tota! Dissipation at 25°C Case Temperature 1.0 W 
at 25°C Ambient Temperature .625 W 
at 70°C Ambient Temperature .400 W 
Maximum Voltages and Current 
VeEBO Emitter to Base Voltage 4,0 Voits EBC 
VcEO Collector to Emitter Voltage (Note 4) 40 Volts 
Ic DC Collector Current 100 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


BVCEO Collector to Emitter Breakdown Voltage Ic = 1.0 mA, 
BVEBO Emitter to Base Breakdown Voltage : le = 100 pA, 
ICBO Collector Cutoff Current Vcp= 30V, 


hFE DC Current Gain Ic =5.0 mA, 
VCE (sat) Collector to Emitter Saturation Voltage : I¢=10 mA, 
Current Gain Bandwidth Product (f = 100 MHz) Ic =5.0 mA, 
Output Capacitance (f = 100 kHz) : Vcp=10V, 


MPSK20, MPSK21 and MPSK22 are three, five and nine transistor kits consisting of MPSA20’s with various h¢¢E selections. 


Table 1 
MPSK20 — Three Transistor Kit 


hee @ Ic = 5.0 mAdc, Vcg = 10 Vde 
Quantity per Kit Color Code in. Max. 


Red 
White 
Blue 


MPSK21 — Five Transistor Kit 


hee @ Ic = 5.0 mAdc, Vege = 10 Vde 
Quantity per. Kit Color Code Min. Max. 


Red 
Green 
Yellow 


MPSK22 — Nine Transistor Kit 


hFE @ Ic = 5.0 mAdc, VcgE = 10 Vde 
— per Kit Color Code in. Max. 


Red 


White 
Green 
Yellow 


NOTES: *Planar is a patented Fairchild process 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125° C/Watt (derating factor of 8.0 mw/°C); 
junction to ambient thermal resistance of 200° C/Watt (derating factor of 5.0 mw/°C). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse conditions: length = 300 us; duty cycle = 1%. 
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MPSA55 - MPSA56 


PNP MEDIUM-POWER DRIVERS 


FAIRCHILD DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


@ HIGH VOLTAGE .......... 


BVcEO = —40 V (MIN) AT 1.0 mA: MPSA55 
VCE(sat) = —0.25 V (MAX) AT 10 mA MPSA56 


@ HIGHGAIN ............. 
LOW VOLTAGE .......... 
e COMPLEMENTARY TO MPSA05 AND MPSAOG6 


hee = 1.0 TO 200 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


VcE(sat) =—0.25 V (MAX) AT 100 mA 


Storage Temperature -55°C to +150°C 
Operating Junction Temperature ~55°C to +150°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 1.0W 
at 25°C Ambient Temperature 625 W 
at 70°C Ambient Temperature .400 W 
Maximum Voltages and Current MPSA55 MPSA56 
VcBo Collector to Base Voltage -60 Volts -80 Volts bee 
VCEO Collector to Emitter Voltage (Note 4) -60 Volts -80 Volts 
VEBO Emitter to Base Voltage —4.0 Volts —4.0 Volts 
le DC Collector Current 500 mA 500 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperaturé unless otherwise noted) 


MPSA56 
MIN. TYP. MAX. UNITS TEST CONDITIONS 


MPSA55 
SYMBOL 


BVCEO 


CHARACTERISTICS 

Collector to Emitter Breakdown 
Voltage 

BVEBO Emitter to Base Breakdown Voltage 

icBo Collector Cutoff Current 

IcBO Collector Cutoff Current 

hFE DC Current Gain 150 

hee DC Current Gain 125 

NFE DC Current Gain 80 

VCE (sat) Collector to Emitter Saturation ~0.09 —0.25 
Voltage 

Base to Emitter Saturation Voltage -0.78 

Base to Emitter On Voltage -0.73 —1.2 

Current Gain Bandwidth Product 100 


MIN. TYP. MAX. 


VBE (sat) 
VBE (on) 


150 
125 
80 
09 —0.25 


-0.78 
—0.73 —1.2 
100 


Ic = 1.0 mA, 


IE = 100 nA, 
Vcp = -60 V, 
Vcp = -80 V, 
Ic =10 mA, 

Ic = 100 mA, 
Ic = 350 mA, 
I¢ = 100 mA, 


I¢ = 100 mA, 
i¢ = 100 mA, 
Ic = 100 mA, 


Ip=0 


Ic=0 

Ile =O 

le =0 

VcE =-1.0V 
VceE=-1.0V 
VceE=-1.0V 
Ip=10mA 


Ip =10mA 
VceE = ~1.0V 
VceE =-1.0V 


(f = 100 MHz) 
Output Capacitance (f = 100 kHz) 6.5 6.5 
Input Capacitance (f = 100 kHz) 20 20 


Vcp=-10V, Ip=0 
Vep = -0.5, Ic =0 


NOTES: *Planar is a patented Fairchild process 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125° C/Watt (derating factor of 8.0 mW/*C); 
junction to ambient thermal resistance of 200° C/Watt (derating factor of 5.0 mw/°Cc). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse conditions: length = 300 us; duty cycle = 1%. 
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e HIGH GAIN 


@ MEDIUM VOLTAGE ...... 


e LOW NOISE 


MPSA65 - MPSA66 


PNP MONOLITHIC DARLINGTON AMPLIFIERS 


FAIRCHILD DIFFUSED SILICON PLANAR* 


rie i Nei ad ot webs hrEe 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature 
Total Dissipation at 25°C Ambient Temperature 


at 70°C Ambient Temperature 


Maximum Voltages and Current 


VcBo 
VCEO 
VEBO 
Ic 


Collector to Base Voltage 


Collector to Emitter Voltage (Note 4) 


Emitter to Base Voltage 
Collector Current 


= 75,000 (MIN) AT 10 mA 
VcEO = —30 V (MIN) 
NF = 2.0 dB (TYP) AT 1.0 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


NOTES: 


Collector to Emitter Breakdown 


Voltage 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
DC Current Gain 
Collector Saturation Voltage 
Base to Emitter On Voltage 


Current Gain Bandwidth Product 


(f = 100 MHz) 

Collector to Base Capacitance 
(f = 100 kHz) 

Noise Figure (f = 1.0 kHz) 


Collector Emitter Breakdown 
Voltage 


50,000 
20,000 


-55°C to +150°C 
-55°C to +150°C 


1.0W 
0.625 W 
0.400 W 


~30 Volts 
-30 Volts 
~10 Volts 

300 mA 


EPITAXIAL TRANSISTORS 


Ic = 10 mA, 


VcB =—30 V 


VERB =-8.0V, 


Ic = 10 mA, 
Ic = 100 mA, 
lc = 100 mA, 
Ic = 100 mA, 
Ic = 10 mA, 


Vcp=-10V, 
Ic = 1.0 mA, 


R, = 100 kQ 
Ic = 100nA, 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125° C/Watt (derating factor of 8.0 
mw/°C); junction to ambient thermal resistance of 200° C/Watt (derating factor of 5.0 mw/*C). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
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Ip=0 


ig =0 

Ic =0 

VceE =-5.0V 
Vce = -5.0 V 
Ip =0.1 mA 
Vce =-5.0 V 
Vce =-5.0V 


*Planar is a patented Fairchild process 


MPSA70 - MPSK70 - MPSK71 - MPSK72 


PNP GENERAL PURPOSE AMPLIFIERS 
FAIRCHILD DIFFUSED SILICON PLANAR’ EPITAXIAL TRANSISTORS 


@ hee ....- eee eee See Table 1 

e HIGH VOLTAGE BVcEOo = —40 V (MIN) AT 1.0 mA 

e LOW VOLTAGE VCE (sat) = —0.25 V (MAX) AT 10 mA 
e@ LOWGAIN ..... Cob = 4.0 pF (MAX) AT 10 V 

@ COMPLEMENTARY TO MPSA20 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature -55°C to +150°C 
Operating Junction Temperature -55°C to +150°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25° C Case Temperature 1.0 W 
at 25°C Ambient Temperature .625 W 
at 70°C Ambient Temperature .400 W 
Maximum Voltages and Current 
VEBO Emitter to Base Voltage -4.0 Volts 
VcEO Collector to Emitter Voitage (Note 4) -40 Volts EBC 
ie DC Collector Current 100 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Terrperature unless otherwise noted) 


SYMBOL CHARACTERISTIC jn, max, UNITS TEST CONDITIONS 


BVCEO 
BVEBO 
ICBO 


Collector to Emitter Breakdown Voltage 
Emitter to Base Breakdown Voltage 

Collector Cutoff Current 

NFE DC Current Gain 

VCE (sat) Collector to Emitter Saturation Voltage 

fT Current Gain Bandwidth Product (f = 100 MHz) 
Cob Output Capacitance (f = 100 kHz) 


Ic = 1.0 mA, 

te = 100 BA, 
Vcp = -30V, 
Ic =5.0 mA, 
Ic = 10 mA, 

Ic =5.0 mA, 
Vcp=-10V, 


ip=0 
Ic =0 
Ie =0 
VceE =-10V 
Ip=1.0mA 
Vce =-10V 
le =0 


MPSK70, MPSK71 and MPSK72 are three, five and nine transistor kits consisting of MPSA70’s with various hr ¢ selections 


Table 1 
MPSK70 — Three Transistor Kit 


hee @ Ic = 5.0 mAdc, VceE = —10 Vde 
Quantity per Kit Color Code ; Max. 


Red 
White 
Blue 


MPSK71 — Five Transistor Kit 


Quantity per Kit Color Code 


Red 
Green 
Yellow 


hFE @ Ic = 5.0 mAdc, VcgE = —10 Vde 
Min. Max. 


Red 
White 
Green 
Yellow 


*Planar is a patented Fairchild process 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratins give a maximum junction temperature of 1 50°C and junction to case thermal resistance of 125° C/Watt (derating factor of 8.0 mw/°c); 
junction to ambient thermal resistance of 200°C/Watt (derating factor of 5.0 mw/°c). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse conditions: length = 300 us; duty cycle = 1%. 
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MPSLO1 


NPN HIGH VOLTAGE AMPLIFIERS 
FAIRCHILD DIFFUSED SILICON PLANAR" EPITAXIAL TRANSISTOR 


e HIGH VOLTAGE .......... BVCEo = 120 V (MIN) 
DIT Bethy hs BVcgo = 140 V (MIN) 
e LOWVOLTAGE ........... VCE (sat) = 0.30 V (MAX) AT 50 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature -55°C to +150°C. 
Operating Junction Temperature -55°C to +150°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 1.0 W 
at 25°C Ambient Temperature .625 W 
at 70°C Ambient Temperature .400 W 
Maximum Voltages and Current 
VcB Collector to Base Voltage 140 Volts 
VcEO Collector to Emitter Voltage (Note 4) 120 Volts 
VEB Emitter to Base Voltage 5.0 Volts 
Ic DC Collector Current 600 mA EBC 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


BVCEO Collector to Emitter Breakdown Voltage 
BVcBO Collector to Base Breakdown Voltage 
BVEBO Emitter to Base Breakdown Voltage 
IcBo Collector Cutoff Current 
fEBO Emitter Cutoff Current 
hee DC Current Gain 
VCE (sat) Collector to Emitter Saturation Voltage 
VCE (sat) Collector to Emitter Saturation Voltage 
VBE (sat) Base to Emitter Saturation Voltage 
VBE (sat) Base to Emitter Saturation Voltage 
Current Gain Bandwidth Product (f = 100 MHz) 
Output Capacitance (f = 1.0 MHz) 
Smal! Signal Current Gain (f = 1.0 kHz) 


*Planar is a patented Fairchild process 
NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125° C/Watt (derating factor of 8.0 mw/°C); 
junction to ambient thermal resistance of 200°C/Watt (derating factor of 5.0 mw/°c). 
(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse conditions: length = 300 us; duty cycle = 1%. 
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MPSLO7 - MPSLO8 


PNP HIGH-SPEED SWITCHES 
FAIRCHILD DIFFUSED SILICON PLANAR™ EPITAXIAL TRANSISTORS 


e FASTSWITCHING TIME ....... ton + toff = 50 ns (TYP) AT 10 mA 

e LOWSTORAGE TIME ........ Ts = 15 ns (MAX) AT 10 mA MPSLO7 
ie arabent Ts = 20 ns (MAX) AT 10 mA MPSLO8. 

@ LOWVOLTAGE ............ VCE(sat) = —0-07 V (TYP) AT 10 mA 

e HIGHGAIN. ............. f¢ = 500 MHz (MIN) AT 10 mA MPSLO7 


f> = 700 MHz (MIN) AT 10 mA MPSLO8 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 
at 25°C Ambient Temperature 
at 70°C Ambient Temperature 


Maximum Voltages and Current MPSLO7 
VcBO Collector to Base Voltage —6.0 Volts 
VCEO Collector to Emitter Voltage (Note 4) —6.0 Volts 
VEBO Emitter to Base Voltage —4.5 Volts 
le DC Collector Current 80 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


VCEO(sus) Collector to Emitter Sustaining 
Voltage 

Collector to Emitter Breakdown 
Voltage 

Collector to Base Breakdown Voltage 

Emitter to Base Breakdown Voltage | 

Collector Cutoff Current 

Collector Cutoff Current 


Collector Cutoff Current 


BVcES 


BVCBO 
BVEBO 
ICES 


Collector Cutoff Current 


Base Current 

Base Current 

DC Current Gain 

DC Current Gain 

DC Current Gain 

Collector to Emitter Saturation 

Voltage 
Collector to Emitter Saturation 
Voltage 

VBE (sat) Base to Emitter Saturation Voltage 

VBE (sat) Base to Emitter Saturation Voltage 

fr Current Gain Bandwidth Product 500 

(f = 100 MHz) 
Current Gain Bandwidth Product 700 
(f = 100 MHz) bi 

Output Capacitance (f = 140 kHz) 1.9 
input Capacitance (f = 140 kHz) 3.6 
Turn-On Time (Figure 1) 15 
Turn-Off Time (Figure 1) 35 
Charge Storage Time (Figure 2) 


VCE (sat) 
VCE (sat) 
—0.73 —0.79 
—0.89 

1000 


1200 


NOTES: 


-55°C to +150°C 
-55°C to +150°C 


1.0W 
.625 W 
.400 W 
MPSLO8 

—12 Volts 
—12 Volts 
—4.5 Volts 
80 mA 


10 
120 
—0.07 —0.15 


-0.2 -0.5 


—0.73 -0.79 —0.88 


—0.89 -1.5 
1000 


1200 


Ic = 3.0 mA, 
Ic = 100 nA, 


Ic = 100 nA, 
Ie = 100 nA, 


VcE = —-3.0 V, 
VceE =-6.0 V, 
VcE = —3.0 V, 


VcE = —6.0 V, 


VceE = —3.0 V 


| VcE =-6.0 V, 


Ic = 1.0 mA, 
Ic = 10 mA, 
Ic = 50 mA, 
Ic = 10 mA, 


Ic = 50 mA, 
ic =10 mA, 
Ic = 50 mA, 
Ic = 10 mA, 


{c= 10 mA, 


Vcp =—5.0 V, 
VER =—0.5V, 


Vce =—0.5V 
VceE =—-3.0 V 
VceE =—-1.0V 
ip =1.0mA 


Ip =5.0mA 
Ip =1.0mA 
IpB=5.0mA 
VcE = —-5.0 V 
VcE=—10V 


le =O 
Ic =0 


Ic = 10 mA, ipq =1.0 MA 


Ic = 10 mA, |B4 = 
Ic = 10 mA, IB = 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125° C/Watt (derating factor of 8.0 mW/*C); 


junction to ambient thermal resistance of 200° C/Watt (derating factor of 5.0 mw/°C), 


(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse conditions: length = 300 us; duty cycle = 1%. 


78 


Ip2=1.0mA 
IpB2=10mA 


*Planar is a patented Fairchild process 


MPSLO7 - MPSLO8 


Figure 1 TURN-ON AND TURN-OFF TEST CIRCUIT 


Vcc = -1.5V 


TO SAMPLING SCOPE 
Z,, = 100 ka 
t. << 1.0 ns 


Vag = GROUND 


tore 
Vin = —5.8 V 


Veg = —8.0 V 
Vin =t9.8V 
I, = 10 mA, In, = 1.0 mA, Ibo & 1.0 mA 


Figure 2 CHARGE STORAGE TIME TEST CIRCUIT 


V,,=1+9.0V 
P.W.=240ns _[ L_ 
Z,, = 50 2 

t.< 1.0 ns 


Vep =-10V Vcc = -3.0V 


TO SAMPLING SCOPE 
Ziy = 100 kQ 
t.< 1.0 ns 


I, © 10 mA, 1,, ~ 1.0 mA, |,, ~ —10 mA 
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MPSL51 


PNP HIGH VOLTAGE AMPLIFIERS 
FAIRCHILD DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 


e HIGH VOLTAGE ........ BVcEQ = —100 V (MIN) 


@ LOWVOLTAGE......... VCE (sat) = —0.30 V (MAX) AT 50 mA 


Aare eee BVcgo = —100 V (MIN) 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature -55°C to +150°C 
Operating Junction Temperature -55°C to +150°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 1.0 W 
at 25°C Ambient Temperature .625 W 
at 70°C Ambient Temperature 400 W 
Maximum Voltages and Current 
VcBO Collector to Base Voltage -100 Volts 
VCEO Collector to Emitter Voltage (note 5) -100 Volts 
VEBO Emitter to Base Voltage -4.0 Volts 
Ic DC Collector Current 600 mA EBS 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC a el UNITS TEST CONDITIONS 


BVCEO 
BVCBO 
BVEBO 
ICBO 
lEBO 
hFE 
VCE (sat) 
VCE (sat) 
VBE (sat) 
VBE (sat) 
fT 

Cob 

hfe 


NOTES: 


Coltector to Emitter Breakdown Voltage 
Collector to Base Breakdown Voltage 
Emitter to Base Breakdown Voitage 
Collector Cutoff Current 

Emitter Cutoff Current 

DC Current Gain 

Collector to Emitter Saturation Voltage 
Collector to Emitter Saturation Voltage 
Base to Emitter Saturation Voltage 

Base to Emitter Saturation Voltage 
Current Gain Bandwidth Product (f = 100 MHz) 
Output Capacitance (f = 1.0 MHz) 

Smal! Signal Current Gain (f = 1.0 kHz) 


Ic = 1.0 mA, 
Ic = 100 BA, 
Ie = 10 HA, 
Vcp =-—50V 
Vee =—-3.0V 
Ic = 50 mA, 
Ic = 10 mA, 
ic = 50 mA, 
Ic = 10 mA, 
Ic =50 mA, 
ic = 10 mA, 
Vop = -10V, 
ic =1.0 mA, 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


VceE = -5.0 V 
Ip=1.0mA 

lp =5.0mA 

Ip=1.0mA 

Ip=5.0mA 

VceE =—-10V 
Ie =O 

Vce =-10V 


*Planar is a patented Fairchild process 


(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125° C/Watt (derating factor of 8.0 mW/°C); 
junction to ambient thermal resistance of 200° C/Watt (derating factor of 5.0 mW/°C). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse conditions: length = 300 us; duty cycle = 1%. 
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MPS2711 - MPS2712 


NPN LOW-POWER, SMALL SIGNAL TRANSISTORS 


FAIRCHILD DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


© VGEQ 68sec eb ewe 18 V (MIN) 
Oe HEE. cileaeeucaes 75-225 AT 2mA 
Ser See eee es 4 pF (MAX) 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature -55°C to +150°C 
‘ Operating Junction Temperature -55°C to +150°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 1.0W 
at 25°C Ambient Temperature .625 W 
at 70°C Ambient Temperature .400 W 
Maximum Voltages and Current 
VcBo Collector to Base Voltage 18 Volts 
VcEO Collector to Emitter Voltage (Note 4) 18 Volts 
VEBO Emitter to Base Voltage 5.0 Volts 
Ic DC Collector Current 100 mA eee 


ELECTRICAL CHARACTERISTICS (25° C Free Air Temperature unless otherwise noted) 


SYMBOL 


ICBO. Collector Cutoff Current 
IcBO(TA=100°C) | Collector Cutoff Current 
leEBo Emitter to Base Cutoff Current 
hee DC Current Gain 
Cob Output Capacitance (f = 1 MHz) 
Ngo Small Signal Current Gain 

(f = 1 kHz) 


NOTES: *Planar is a patented Fairchild process 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty eyele operations. 

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125° C/Watt (derating factor of 8.0 mw/°c); 
" junction to ambient thermal resistance of 200° C/Watt (derating factor of 5.0 mw/°C). 

(4) Rating refers to a high current point where collector to emitter voltage i is lowest. 

(5) Pulse conditions: length = 300 us; duty cycle = 1%. 
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MPS2713 - MPS2714 


NPN GENERAL PURPOSE LOW-LEVEL SWITCHES 


FAIRCHILD DIFFUSED SILICON PLANAR’ EPITAXIAL TRANSISTORS 


@ONGEO.. soecS se ee ss 18 V (MIN) 
© tonltgtty) ......--. 13 ns (TYP) AT 10 mA 
@ topfltgtty) 2... eee 21 ns (TYP) AT 10 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature -55°C to +150°C 
Operating Junction Temperature -55°C to +150°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 1.0 W 
at 25°C Ambient Temperature .625 W 
at 70°C Ambient Temperature .400 W 
Maximum Voltages and Current 
VcBo Collector to Base Voltage 18 Volts 
VCEO Collector to Emitter Voltage(Note 4) 18 Volts 
VEBO Emitter to Base Voltage 5.0 Volts 
Ic DC Collector Current 200 mA EBC 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


ICBO Collector Cutoff Current Vcp = 18 V, le =O 
IcBo (Ta =100°C) | Collector Cutoff Current e ae Vcr = 18 V, le =0 
lEBO Emitter Cutoff Current 0.5 0.5 VeBp=5V, Ic =0 
NFE DC Current Gain 30 60 £90 75 160 225 Ic=2mA, VcE =4.5 V 
VCE (sat) Collector to Emitter Saturation 0.16 0.3 0.16 0.3 Ic = 50 mA, Ip=3mA 
Voltage 
VBE (sat) Base to Emitter Saturation Voltage |0.6 0.75 1.3 0.6 0.75 1.3 Ic = 50 mA, Ip=3mA 
Nfe Small Signal Current Gain (f=1 kHz)| 30 120 80 300 Ic =2mA, VcE=4.5V 
fr Current Gain Bandwidth Product 250 250 Ic = 10 mA, VcE=10V 
(f = 100 MHz) 
Output Capacitance (f=100 kHz) 2.5 2.5 Vcp=10V, le =0 
Input Impedance (F=1 kHz) Ic=O0.5mA, VceE=1V 
Delay Time 7.0 7.0 Ic = 10 mA, |gp4=3 MA, Vec=10 V 
Rise Time 6.0 6.0 Ic = 10 mA, 1Bi=3 MA, Vec=10 V 
Storage Time 12 12 Ic =10 mA, lpi =3mMA 
ip2=1mA 
Fall Time 9.0 9.0 Vec =10V 


NOTES: *Planar is a patented Fairchild process 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits, The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125° C/Watt (derating factor of 8.0 mW/°C); 
junction to ambient thermal resistance of 200° C/Watt (derating factor of 5.0 mW/°C). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse conditions: length = 300 ys; duty cycle = 1%. 
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MPS2923 - MPS2924 - MPS2925 


NPN MEDIUM-SPEED GENERAL PURPOSE AMPLIFIERS AND OSCILLATORS 


FAIRCHILD DIFFUSED SILICON PLANAR’® EPITAXIAL TRANSISTORS 


© VCEO) «6s teee ees 25 V (MIN) 
@ hfe ..- eee eee eee 225-470 AT2mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature -55°C to +150°C 
Operating Junction Temperature -55°C to +150°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 1.0 W 
at 25°C Ambient Temperature .625 W 
at 70°C Ambient Temperature .400 W 
Maximum Voltages and Current 
VCBO Collector to Base Voltage 25 Volts 
VCcEO Collector to Emitter Voltage (Note 4) 25 Volts 
VEBO Emitter to Base Voltage 5.0 Volts 
Ic DC Collector Current 100 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


MPS2923 MPS2924 MPS2925 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX, MIN. MAX. UNITS TEST CONDITIONS 
0.5 0.5 0.5 LA 


Collector Cutoff Current Vcp=25V, ig =O 


Collector Cutoff Current 15 15 15 VcBp = 25V, 


Emitter Cutoff Current 0.5 0.5 0.5 VEB=5V, 

Small Signal Current Gain 90 180 150 300 235 470 VcE =10V, 
(f = 1 kHz) 

Collector Capacitance (f=1 MHz) 12 12 12 Vcp=10V, 


NOTES: *Planar is a patented Fairchild process 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125° C/Watt (derating factor of 8.0 mW/°C); 
junction to ambient thermal resistance of 200° C/Watt (derating factor of 5.0 mW/°C). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse conditions: length = 300 us; duty cycle = 1%. 
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MPS2926 » MPS3721 


NPN SMALL SIGNAL, LOW-POWER AUDIO TRANSISTORS 


FAIRCHILD DIFFUSED SILICON PLANAR*® EPITAXIAL TRANSISTORS 


© VCEO -----+-eee 25 V (MIN) 
e hfg COLOR CODED RANGES 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature -55°C to +150°C 
Operating Junction Temperature -55°C to +150°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 1.0W 
at 25°C Ambient Temperature .625 W 
at 70°C Ambient Temperature .400 W 
Maximum Voltages and Current 
VcBo Collector to Base Voltage 18 Volts 
VcEO Collector to Emitter Voltage(Note 4) 18 Volts 
VEBO Emitter to Base Voltage 5.0 Volts 
lc DC Collector Current 100 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


IcBO | Collector Cutoff Current 
IcBo(TA=100°C) | Collector Cutoff Current 
lEBO Enitter Cutoff Current 
Current Gain Bandwidth Product 
Output Capacitance (f=1 MHz) 
Small Signal Current Gain (f=1 kHz) | 


NOTES: *Planar is a patented Fairchild process 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125° C/Watt (derating factor of 8.0 mw/°C);. 
junction to ambient thermal resistance of 200° C/Watt (derating factor of 5.0 mw/°c). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse conditions: length = 300 ws; duty cycle = 1%. 
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MPS3392 - MPS3393 - MPS3394 - MPS3395 


NPN GENERAL PURPOSE TRANSISTORS 


FAIRCHILD DIFFUSED SILICON PLANAR® EPITAXIAL TRANSISTORS 


@-VGEQ 62 eee ee ee ede 25 V (MIN) 
@ hfe ......e.eeeeee 150-300 AT 2 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 
at 25°C Ambient Temperature 


at 70°C Ambient Temperature 
Maximum Voltages and Current 


VcBo Collector to Base Voltage 

VCEO Collector to Emitter Voitage(Note 4) 
VEBO Emitter to Base Voltage 

I¢ DC Collector Current 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Collector to Emitter Breakdown 
Voltage 
Collector Cutoff Current 
Emitter to Cutoff Current 
DC Current Gain 
Output Capacitance (f = 1 MHz) 
Small Signal Current Gain 
(f = 1 kHz) 


Collector to Emitter Breakdown 
Voltage 

Collector Cutoff Current 

Emitter Cutoff Current 

DC Current Gain 

Output Capacitance (f = 1 MHz) 

Small Signal Current Gain 


(f = 1 kHz) 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


-55°C to +150°C 
-55°C to +150°C 


1.0 W 
.625 W 
.400 W 


25 Volts 
25 Volts 
5.0 Volts 

100 mA 


*Planar isa patented Fairchild process 


(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125° C/Watt (derating factor of 8.0 mW/° C); 


junction to ambient thermal resistance of 200° C/Watt (derating factor of 5.0 mW/°C). 
(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse conditions: length = 300 ps; duty cycle = 1%. 
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MPS3702 - MPS3703 


PNP LOW-POWER, LARGE SIGNAL AUDIO TRANSISTORS 
FAIRCHILD DIFFUSED SILICON PLANAR’ EPITAXIAL TRANSISTORS 


© VEEO! so beeen eS —30 V (MIN) 
® VcElsat)-- +--+ s> —0.25 V (MAX) AT 50 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature -55°C to +150°C 

Operating Junction Temperature ~55°C to +150°C 
Maximum Power Dissipation (Notes 2 and 3) 

Total Dissipation at 25°C Case Temperature 1.0 W 

at 25°C Ambient Temperature ~ .625 W 

at 70°C Ambient Temperature .400 W 

Maximum Voltages and Current MPS$3702 MPS3703 

VcBo Collector to Base Voltage —40 Volts —50 Volts 

VCEO Collector to Emitter Voltage (Note 4) —25 Volts —30 Volts 

VEBO Emitter to Base Voltage —5.0 Volts —5.0 Volts 

Ic DC Collector Current 200 mA 200 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


BVCEO Collector to Emitter Breakdown 
Voltage 
BVcBO Collector to Base Breakdown Voltage Ic = 100 BA, 
BVEBO Emitter to Base Breakdown Voltage . : te = 100 HA, 
IcBo Collector Cutoff Current Vcp =—20 V, 
lEBO Enitter Cutoff Current VBE=-— 3V, 
hee DC Current Gain Ic = 50 mA, 
VCE (sat) Collector to Emitter Saturation ; . Ic = 50 mA, 
Voltage 
VBE (on) Base to Emitter On Voltage : . : ; Ic = 50 mA, 
Current Gain Bandwidth Product Ic =50 mA, 
(f = 20 MHz) 
Output Capacitance (f=1 MHz) Vcp =-10V, 


*Planar is a patented Fairchild process 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125° C/Watt (derating factor of 8.0 mw/°C); 
junction to ambient thermal resistance of 200 C/Watt (derating factor of 5.0 mw/°C). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse conditions: length = 300 ws; duty cycle = 1%. 
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MPS3704 - MPS3705 - MPS3706 


NPN LOW-POWER, LARGE-SIGNAL AUDIO TRANSISTORS 


FAIRCHILD DIFFUSED SILICON PLANAR® EPITAXIAL TRANSISTORS 


© VGEG O28 esate: 30 V (MIN) 
@ NEE Gh eA Bet 100-300 AT 50 mA 
© VcE(sat) -- +--+ -e> 0.6 V (MAX) AT 100 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature -55°C to +150°C 
Operating Junction Temperature -55°C to +150°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 1.0W 
at 25°C Ambient Temperature .625 W 
at 70°C Ambient Temperature .400 W 
Maximum Voltages and Current MPS3704 iVIPS3705 iMiPS3766 
VcBo Collector to Base Voltage 50 Volts 50 Volts 40 Volts 
VcCEO Collector to Emitter Voltage (Note 4) 30 Volts 30 Volts 20 Volts 
VEBO Emitter to Base Voltage 5.0 Volts 5.0 Volts 5.0 Volts EBC 
lc DC Collector Current 600 mA 600 mA 600 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


BVcEO Collector to Emitter Breakdown Ic=10mA, IE =0 
Voltage 
BVcBO Collector to Base Breakdown ic = 100 BA, 
Voltage 
BVEBO Emitter to Base Breakdown : . i ig = 100 vA, 
Voltage 
IcBo Collector Cutoff Current Vcp = 20 V, 
lEBO Emitter Cutoff Current VBE=3V, 
hee DC Current Gain Ic = 50 mA, 
VCE (sat) Collector to Emitter Saturation : . : Ic = 100 mA, 
Voltage 
VBE (on) Base to Emitter On Voltage ; : : : : : Ic = 100 mA, 
Current Gain Bandwidth Product Ic = 50 mA, 
(f = 20 MHz) 
Output Capacitance (f=1 MHz) Vcp=10V, 


*Planar is a patented Fairchild process 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125° C/Watt (derating factor of 8.0 mw/°c); 
junction to ambient thermal! resistance of 200° C/Watt (derating factor of 5.0 mw/*c). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse conditions: length = 300 us; duty cycle = 1%. 
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MPS3707-MPS3708°MPS3709-MPS3710°-MPS3711 


NPN GENERAL-PURPOSE, LOW-LEVEL AMPLIFIERS 
FAIRCHILD DIFFUSED SILICON PLANAR’ EPITAXIAL TRANSISTORS 


© VCEQ «- eee eee 30 V (MIN) 
© WEE. eke hideee te Se 100-400 AT 100 2A 
@ NEO Ache oe be ee 5 dB (MAX) WIDEBAND 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature -55°C to +150°C 
Operating Junction Temperature -55°C to +150°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 1.0 W 
at 25°C Ambient Temperature .625 W 
at 70°C Ambient Temperature .400 W 
Maximum Voltages and Current 
VcBO Collector to Base Voitage 30 Volts 
VCEO Collector to Emitter Voltage (Note 4) 30 Volts 
VEBO Emitter to Base Voltage 6.0 Volts 
Ic DC Collector Current 30 mA EBC 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC MIN. MAX, MIN. MAX..| MIN. MAX. UNITS TEST CONDITIONS 


BVCEO Coilector to Emitter Breakdown Ic=1mA, Ip=0 
Voltage 

IcBo Collector Cutoff Current Vcp = 20 V, lp =0 

lEBO Emitter Cutoff Current VeB=6V, Ic =0 

hFE DC Current Gain Ic =T00uA, VcE=5V 

hFE DC Current Gain Ic =1mMA, Vc—E=5V 

VCE (sat) Collector to Emitter Saturation ; d : lc = 10 mA, Ip =0.5mA 
Voltage 

VBE(on) Base to Emitter Voltage : ; F . : : Ic =1mA, VcE=5V 

hfe Small Signal Current Gain Ic =100uUA, VcE=5V 
(f = 1 kHz) 

Nfe Small Signal Current Gain lc =1mA, VcE=5V 
(f = 1 kHz) 

NF Noise Figure (Noise Bandwidth = : VceE=5V, Ic = 100 vA 
15.7 kHz) Rg =5kQ 


MPS37 10 MPS3711 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 


BVCEO Collector to Emitter Breakdown Voltage 

ICBO Collector Cutoff Current 100 
lEBO Emitter Cutoff Current 100 
hFE DC Current Gain 180 660 
VCE (sat) Collector to Emitter Saturation Voltage ; 1.0 
VeeElon) Base to Emitter Voltage : : 05 1.0 
hfe Smail Signal Current Gain (f = 1 kHz) 180 800 


*Planar is a patented Fairchild process 
NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 1 50°C and junction to case thermal resistance of 125° C/Watt (derating factor of 8.0 mw/°C); 
junction to ambient thermal resistance of 200° C/Watt (derating factor of 5.0 mW/°C). 
(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Puise conditions: fength = 300 us; duty cycle = 1%. 
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| MPS5172 


NPN GENERAL-PURPOSE, LOW-LEVEL AMPLIFIERS 


FAIRCHILD DIFFUSED SILICON PLANAR® EPITAXIAL TRANSISTOR 


e HIGHGAIN.......... hee = 100 - 500 AT 10 mA 


@ LOWVOLTAGE .......... VCE (sat) = 0-25 V (MAX) AT 10 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature -55°C to +150°C 
Operating Junction Temperature ~55°C to +150°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 1.0 W 
at 25°C Ambient Temperature .625 W 
at 70°C Ambient Temperature .400 W 
Maximum Voltages and Current 
VcBo Collector to Base Voltage 25 Volts 
VCEO Collector to Emitter Voltage (Note 4) 25 Volts 
VEBO Emitter to Base Voltage 5.0 Volts 
le DC Collector Current 100 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 


BVCEO 
ICES 
ICBO 
ICBO (TA = 
100°C) 


lEBO 
hFE 

VCE (sat) 
VBE (sat) 
VBE (on) 
fT 


Collector to Emitter Breakdown Voltage 
Collector Cutoff Current 
Collector Cutoff Current 
Collector Cutoff Current 


Emitter Cutoff Current 
DC Current Gain 
Collector to Emitter Saturation Voltage 
Base to Emitter Saturation Voltage 
Base to Emitter On Voltage 
Current Gain Bandwidth Product 
Collector to Base Capacitance 

(f = 1.0 MHz) 
Smail-Signal Current Gain 

(f = 1:0 kHz) 


Ig =O 
VBE =0 
ig =O 
Ie =O 


Ic =0 

VceE=10V 
Igp=1.0mA 
ip =1.0mA 
VcE =10V 
VcE = 9.0V 
Ie =0 


VceE = 10V 


*Planar is a patented Fairchild process 
NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125° C/Watt (derating factor of 8.0 mw/°c); 
junction to ambient thermal resistance of 200° C/Watt (derating factor of 5.0 mW/°C). 
(4) Rating refers to a high current point where collector to emitter voltage is Jowest. 
(5) Pulse conditions: length = 300 us; duty cycle = 1%. 
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MPS6511 


NPN IF AMPLIFIER 


FAIRCHILD DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 


© VCEO -.---+-+e- 20 V (MIN) 
© Gpe -- +e eee eee 30 dB (MIN) AT 45 MHz 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature -55°C to +150°C 

Operating Junction Temperature -55°C to +150°C 
Maximum Power Dissipation (Notes 2 and 3) 

Total Dissipation at 25°C Case Temperature 1.0W 

Total Dissipation at 25°C Ambient Temperature 0.625 W 

at 70°C Ambient Temperature 0.400 W 

Maximum Voltages and Current 

VcEs Collector to Emitter Voltage 30 Volts 

VcsBo _ Collector to Base Voltage 30 Volts 

VcEO Collector to Emitter Voltage (Note 4) 20 Volts 

VeEBO Emitter to Base Voltage 3.0 Volts EBC 

tc Collector Current ; 100 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


BVCES Collector to Emitter Breakdown Voltage Ic =10 mA, 
(Note 5) 

BVCEO Collector to Emitter Breakdown Voltage Ic = 500 uA, 
(Note 5) 

IcBO Collector Cutoff Current Vcp = 15 V, 

IcBO(60°C) | Collector Cutoff Current ; Vep=15V, 

hee DC Current Gain Ic =10mA, 

Cobo Output Capacitance (f = 100 kHz) : Vcp=10V, 

Gpe Power Gain (f = 45 MHz)(Figure 1) lc = 10 mA, 


FIGURE 1 — 45 MHz POWER GAIN TEST CIRCUIT 


5.6 pF 


0.0015 yF 


0.0015 yF 0.01uF 75 pF RFC 5.6uH 
0.0015 Bian | | 


-12 Vde = ~ 
L1 = 57 #26 WIRE, CLOSE WOUND, 1/4" 1D 0.15 -0.20 BH 
Q,, = 100 NOMINAL 


Ly = 117 #26 WIRE, CLOSE WOUND, 1/4" 1.D. 0.6 - 0.9 WH 
Q,, = 80 NOMINAL 


*Planar is a patented Fairchild process 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 150 C and junction to case thermal resistance of 125°C/Watt (derating factor oF 8.0 
mw/* C); junction to ambient thermal resistance of 200° C/Watt (derating factor of 5.0 mw/°C). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
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MPS6512 + MPS6513 


NPN GENERAL PURPOSE AUDIO AND LOW FREQUENCY AMPLIFIERS 


FAIRCHILD DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


© MEDIUMVOLTAGE ...... BVcEo = 30 V (MIN) 
e HIGHGAIN............ he = 90-180 AT 2.0 mA 

Sed usih'g asa Re eee hee = 60 (MIN) AT 100 mA 
e COMPLEMENTARY TO MPS6516 e MPS6517 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperature 


Storage Temperature -55°C to +150°C 

Operating Junction Temperature -55°C to +150°C 
Maximum Power Dissipation (Notes 2 and 3) 

Total Dissipation at 25°C Case Temperature 10W 

Total Dissipation at 25°C Ambient Temperature 0.625 W 

at 70°C Ambient Temperature 0.400 W 

Maximum Voltages and Current 

VcBO Collector to Base Voltage 40 Volts 

VCEO Collector to Emitter Voltage (Note 4) 30 Volts 

VEBO Emitter to Base Voltage 4.0 Volts 

Ic Collector Current 100 mA EBC 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


BVCEO Collector to Emitter Breakdown ic = 500 vA, 
Voltage 

BVEBO Emitter to Base Breakdown Voltage : . te =10 vA, 

IcBO Collector Cutoff Current VcB =30V, 

IcBo(60°C) | Collector Cutoff Current Vcp=30V, 

hee DC Current Gain ic =2.0 mA, 

hFE DC Pulse Current Gain (Note 5) Ic = 100 mA, 

Voce (sat) Collector Saturation Voltage : é i¢ =50 mA, 

Cobo Output Capacitance (f=100 kHz) : j Vcp=10V, 

fT Current Gain Bandwidth Ic=20mMA, Vee =10V 
Product (f = 100 MHz) 

fT Current Gain Bandwidth Ic =10 mA, VcE =10V 
Product (f = 100 MHz) 


NF Wideband Noise Figure / A Ic = 10nA,VcE=5.OV,Rs=10KQ 
Power Bandwidth 15.7kHz, 3db 
Points at 10Hz & 10kKHz 


NOTES: *Planar is a patented Fairchild process 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125 C/Watt (derating factor of 3.0 
mw/°c); junction to ambient thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C). 

(4) Rating refers to a high current point where collector to emitter voitage is lowest. 

(5) Pulse conditions: length = 300 us; duty cycle = 1%. 
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MPS6514 - MPS6515 


NPN GENERAL PURPOSE AUDIO AND LOW FREQUENCY AMPLIFIERS 


FAIRCHILD DIFFUSED SILICON PLANAR*® EPITAXIAL TRANSISTORS 


© MEDIUM VOLTAGE ....... VCEO = 25 V (MIN) 

e HIGHGAIN............. hfe = 250-500 AT 2.0 mA 
Giihecaarad gone hee = 150 (MIN) AT 100 mA 

¢ COMPLEMENTARY TO MPS6518 e MPS6519 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Storage Temperature 65°C to +150°C 

Operating Junction Temperature -55°C to +150°C 
Maximum Power Dissipation (Notes 2 and 3) 

Total Dissipation at 25°C Case Temperature 1.0W 

Total Dissipation at 25°C Ambient Temperature 0.625 W 

at 70°C Ambient Temperature 0.400 W 

Maximum Voltages and Current 

VcBO Collector to Base Voltage : 40 Volts 

VcCEO Collector to Emitter Voltage (Note 4) 25 Volts 

VEBO Emitter to Base Voltage 4.0 Volts EBC 

Ic Collector Current 100 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


MPS65 14 MPS6515 
SYMBOL CHARACTERISTIC = TYP. MAX. = TYP. MAX. UNITS TEST CONDITIONS 


BVCEO Collector to Emitter Breakdown Ic =500 vA, Ip=0 
Voltage 


BVEBO Emitter to Base Breakdown Voltage le =10 BA, Ic =0 
IcBo Collector Cutoff Current Vcp = 30 V, le =0 
IcBo(60°C) | Collector Cutoff Current Vcp=30V, Ie=0 
hee DC Current Gain Ic=20mA, Vce=10V 
hee DC Pulse Current Gain (Note 5) Ic =100mA, Vefp=10V 
Vcr (sat) Collector Saturation Voltage 1c =50 mA, Ip =5.0mA 
Cobo Output Capacitance (f=100 kHz) Vcp=10V, le- =0 


Current Gain Bandwidth 
Product (f=100 MHz) 

Current Gain Bandwidth 
Product (f=100 MHz) 

Wideband Noise Figure 


fT Ic =2.0MA, VecE=10V 


f+ Ic = 10 mA, VceE=10V 


NF Ic = 10HA,VcE=5.0V,Rg=10KQ 
Power Bandwidth 15.7kHz, 3db 


Points at 10Hz & 10kHz 


*Planar is a patented Fairchild process 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations 

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125° C/Watt (derating factor of 8.0 
mW/°C); junction to ambient thermal resistance of 200° C/Watt (derating factor of 5.0 mw/°C). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse conditions: length = 300 us; duty cycle = 1%. 
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e MEDIUM VOLTAGE 
@ MEDIUMGAIN.............. 


MPS6516 - MPS6517 


FAIRCHILD DIFFUSED SILICON PLANAR® EPITAXIAL TRANSISTORS 


VcEo = -40 V (MIN) 
hpg = 90-180 AT 2.0 mA 
hee = 60 (MIN) AT 100 mA 


@ COMPLEMENTARY TO MPS6512 e MPS6513 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature -55°C to +150°C 
Operating Junction Temperature -55°C to +150°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 1.0 W 
Total Dissipation at 25°C Ambient Temperature .625 W 
at 70°C Ambient Temperature AW 
Maximum Voltages and Current 
VcBO Collector to Base Voltage -40 Volts 
VCEO Collector to Emitter Voltage (Note 4) -40 Volts 
VEBO Emitter to Base Voltage -4.0 Volts 
Ic Collector Current 100 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


BVCEO 


BVEBO 
ICBO 


IcBO(60°C) 


hFE 
hFE 
VcE (sat) 


Cobo 
fT 


fr 


NOTES: 


Collector to Emitter Breakdown 
Voltage 

Eritter to Base Breakdown Voltage 

Collector Cutoff Current 

Collector Cutoff Current 

DC Current Gain 

DC Pulse Current Gain (Note 5) 

Collector Saturation Voltage 

Output Capacitance (f=100 kHz) 

Current Gain Bandwidth Product 
(f = 100 MHz) 

Current Gain Bandwidth Product 
(f = 100 MHz) 


Ic = 500 nA, 


le = 10 uA, 


Vcp = -30V, 
Vcp = -30 V, 


Ic = 2.0 mA, 


Ic = 100 mA, 


Ic = 50 mA, 


Vcp = -10V, 


Ic =2.0 mA, 


ic = 10 mA, 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 150 C and junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 
mw/*c); junction to ambient thermal resistance of 200° C/Watt (derating factor of 5.0 mw/°C). 

(4) Rating refers to a high current point where collector to emitter voitage is towest. 

(5) Pulse conditions: length = 300 us; duty cycie = 1%, 
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PNP GENERAL PURPOSE AUDIO AND LOW FREQUENCY AMPLIFIERS 


Ip=0 


Ic =0 
Ie =O 
IE =0 
VceE =-10V 
VceE=-10V 
ip = 5.0mA 
ip =O 
VcE=-10V 


VcE =-10 V 


*Ptanar is a patented Fairchild process 


MPS6518 * MPS6519 


PNP GENERAL PURPOSE AUDIO AND LOW FREQUENCY AMPLIFIERS 


FAIRCHILD DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


e MEDIUMVOLTAGE ...... VcEo = -40 V (MIN) 
e HIGHGAIN. .......... hrE = 250-500 AT 2.0 mA 

ee eo eee hee = 150 (MIN) AT 100 mA 
© COMPLEMENTARY TO MPS6514 e MPS6515 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature -55°C to +150°C 
Operating Junction Temperature ~55°C to +150°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 1.0 W 
at 25°C Ambient Temperature 625 W 
at 70°C Ambient Temperature .400 W 
Maximum Voltages and Current 
VcBo Collector to Base Voltage -40 Volts -25 Volts 
VCEO Collector to Emitter Voltage (Note 4) -40 Volts -25 Volts Bere 
VEBO Emitter to Base Voltage -4.0 Volts -4.0 Volts 
Ic Collector Current 100 mA 100 mA 


ELECTRICAL CHARACTERISTICS (25° Free Air Temperature unless otherwise noted) 


BVcEO Collector to Emitter Breakdown Ic =500uA, Ip=0 
Voltage 
BVEBO Enitter to Base Breakdown Voltage : : le = 10yuA, Ic =0 
icBo Collector Cutoff Current Vcop=-20V, Ip=0 
IcBo Collector Cutoff Current Vcp=-30V, Ie=0 
IcBO(60°C) Collector Cutoff Current : Vcp=-30V, Ip=0 
IcBo(60°C) | Collector Cutoff Current : Vcp=—-20V, Ip=0 
hre DC Current Gain Ic =20mA, Vee =-10V, 
hee DC Pulse Current Gain (Note 5) ic =100 mA, VecE=-10V 
Vee (sat) Collector Saturation Voltage , ; Ic = 50 mA, Ip = 5.0 mA, 
Cobo Output Capacitance (f=100 kHz) : : Vep=-10V, Ip=0 
Current Gain Bandwidth Ico =2.0MA, Vee =-10V 
Product (f = 100 MHz) 
Current Gain Bandwidth Product Ic = 10 mA, VceE =-10V, 
(f = 100 MHz) 


*Planar is a patented Fairchild process 
NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125° C/Watt (derating factor of 8.0 
mW/°C): junction to ambient thermal resistance of 200° C/Watt (derating factor of 5.0 mW/°C). 
(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse conditions: length = 300 us; duty cycle = 1%. 
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MPS6520 - MPS6521 


NPN GENERAL PURPOSE AUDIO AND LOW FREQUENCY AMPLIFIERS 


FAIRCHILD DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


© MEDIUMVOLTAGE ...... BVcEo = 25 V (MIN) 
e HIGHGAIN. .......... hee = 150 (MIN) AT 100 uA 
A swerethusalare 4a hee = 300-600 AT 2.0 mA 


e COMPLEMENTARY TO MPS6522 e MPS6523 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature -55°C to +150°C 

Operating Junction Temperature -55°C to +150°C 
Maximum Power Dissipation (Notes 2 and 3) 

Total Dissipation at 25°C Case Temperature 1.0 W 

Total Dissipation at 25°C Ambient Temperature 0.625 W 

at 70°C Ambient Temperature 0.400 W 

Maximum Voltages and Current 

VcCBO Collector to Base Voltage 40 Volts 

VcEO Collector to Emitter Voltage (Note 4) 25 Volts 

VEBO Emitter to Base Voltage 4,0 Volts sad 

Ic Collector Current 100 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


BVcEO Collector to Emitter Breakdown Ic = 500 vA, 
Voltage 
BVEBO Emitter to Base Breakdown Voltage : . le = 10nA, 
ICBO Collector Cutoff Current Vcp = 30V, 
IcBol(60°C) | Collector Cutoff Current : : Vcp= 30 V, 
hee DC Current Gain I¢ = 100 vA, 
hee DC Current Gain Ic = 2.0 mA, 
VceE (sat) Collector Saturation Voltage : : Ic = 50 mA, 
Cobo Output Capacitance (f=100 kHz) : : Vcp= 10V, 
fT Current Gain Bandwidth Product Ic =2.0 mA, 
(f = 100 MHz) 
fy Current Gain Bandwidth Product Ic = 10 mA, VceE =10V 
(f = 100 MHz) 


NF Noise Figure (Wideband) : ; ‘ d Ic = 104A, VcE=5.OV,Rs=10KQ 
Power Bandwidth -15.7kHz, 3db 


Points @ 10Hz and 10kHz 


*Planar is a patented Fairchild process 
NOTES 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations 
(3) These ratings give a maximum junction temperature of 150 °C and junction to case thermal resistance of 125° C/Watt (derating factor of 8.0 
mW/°C); junction to ambient thermal resistance of 200° C/Watt (derating factor of 5.0 mw/°C). 
(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse conditions: length = 300 us; duty cycle = 1%. 
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MPS6522 - MPS6523 


PNP GENERAL PURPOSE AUDIO AND LOW FREQUENCY AMPLIFIERS 
FAIRCHILD DIFFUSED SILICON PLANAR’ EPITAXIAL TRANSISTORS 


e MEDIUM VOLTAGE 
e HIGH GAIN 


areas & VcEO = -25 V 
ere a ae ae eee hee = 150 (MIN) AT 100 vA 
a0 aie laste bana a ats hee = 300-600 AT 2.0 mA 


e COMPLEMENTARY TO MPS6520 e MPS6521 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature -55°C to +150°C 
Operating Junction Temperature -55°C to +150°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 1.0 W 
Total Dissipation at 25°C Ambient Temperature .625 W 
at 70°C Ambient Temperature .400 W 
Maximum Voltages and Current 
VcBO Collector to Base Voltage -25 Volts 
VcEO Collector to Emitter Voltage (Note 4) -25 Volts 
VEBO Emitter to Base Voltage —4.0 Volts 
Ic Collector Current 100 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


BVCEO 


BVEBO 
ICBO 
IcBQ(60°C) 
hreE 

hre 

VcE (sat) 
Cobo 

fT 


fT 


NF 


NOTES: 


Collector to Emitter Breakdown 
Voltage 

Enitter to Base Breakdown Voltage 

Collector Cutoff Current 

Collector Cutoff Current 

DC Current Gain 

DC Current Gain 

Collector Saturation Voltage 

Output Capacitance (f=100 kHz) 

Current Gain Bandwidth Product 
(f = 100 MHz) 

Current Gain Bandwidth Product 
(f = 100 MHz) 

Wideband Noise Figure 
(f = 10 Hz — 10kHz) 


Ic = 500 vA, 


I¢ = 10 pA, 
Vcp = -30 V, 
Vcp = -30V, 
Ic = 100 pA, 
Ic = 2.0 mA, 
Ic = 50 mA, 
Vcp=-l0V, 
Ic =2.0 mA, 


I¢ = 10 mA, 


Vce =—5 V, 


ip=0 


Ic =0 
le =O 
l—E=0 
VceE =-10V 
Vce =-10 V 
Ip =5.0mA 
le =0 
Voce =-10 V 


VcE =-10 V 


Ic = 10 uA 


R, = 10k Power Bandwidth 
15.7 kHz 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125° C/Watt (derating factor of 8.0 
mW/°C); junction to ambient thermal resistance of 200° C/Watt (derating factor of 5.0 mw/C). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest, 

(5) Pulse conditions: length = 300 us; duty cycle = 1%. 


96 


*Planar is a patented Fairchild process 


MPS6530 - MPS6531 » MPS6532 


NPN GENERAL PURPOSE AMPLIFIERS 


FAIRCHILD DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


@ MEDIUMVOLTAGE ...... VcEo = 40 V (MIN) 
e HIGHGAIN .......... heg = 90-270 AT 100 mA (MPS6531) 
e HIGH DISSIPATION ...... Pp = 625 mW AT Ta = 25°C 


Pp = 400 mW AT Ta = 70°C 
© COMPLEMENTARY TO MPS6533M e MPS6534M e MPS6535M 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature -55°C to +150°C 
Operating Junction Temperature +150°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 1.0W 
at 25°C Ambient Temperature 0.625 W 
at 70°C Ambient Temperature 0.400 W 
Maximum Voltages and Currents MPS6530 MPS6531 MPS6532 
VcBO Collector to case Voltage 60 V 60 V 50 V EBC 
VcEO Collector to Emitter Voltage (Note 4) 40 Vv 40V 30 V 
VEBO Emitter to Base Voltage 5.0 V 5.0 V 5.0 V 
lc Collector Current 600 mA 600 mA 600 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unl :s otherwise noted) 


BVcBO Collector to Base Breakdown Ic = 10 uA, 
Voltage 
BVcEO Collector to Emitter Breakdown Ic = 10 mA, 
Voltage : 
BVEBO Emitter to Base Breakdown : : : Ip =10uA, 
Voltage 
ICBO Collector Cutoff Current Vcop =40V, IE =0 
IcBo Collector Cutoff Current Vcp = 30 V, Ie =0 
IC BO(60° C)| Collector Cutoff Current : Vcp =40V, Ip =O 
IC BO(60°C) | Collector Cutoff Current Vcp = 30 V, lp =0 
hFE DC Current Gain (Note 5) 120 Ic =10mA, Voce = 1.0 V 
hee DC Current Gain (Note 5) 150 270 ic = 100 mA,VcE = 1.0 V 
hrEe DC Current Gain (Note 5) 80 Ic = 500 mA,VceE = 10 V 
VCE (sat) Collector Saturation Voltage ; . 0.13 0.3 : : Ic = 100 mA,|p = 10 mA 
(Note 5) 
VBE (sat) Base Saturation Voltage : . : f : : Ic = 100 mA,Ip = 10 mA 
(Note 5) 
Cob Output Capacitance (f=100 kHz) : ; ; : : ; Vcp=10V, Ip =0 


fT Current Gain Bandwidth I¢ =50mA, Veg =10V 
Product (f = 100 MHz) 


: : Pas 
NOTES Planar is a patented Fairchild process 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or tow duty cycle operations. 

(3) These ratings give a maximum junction temperature of. 150°C and junction to case thermal resistance of 125° C/Watt (derating factor of 8.0 
mw/°c); junction to ambient thermal resistance of 200°C/Watt (derating factor of 5.0 mw/C). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse conditons: length = 300 ys; duty cycle = 2%. 
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MPS6533M »- MPS6534M °- MPS6535M 


PNP GENERAL PURPOSE AMPLIFIERS 


FAIRCHILD DIFFUSED SILICON PLANAR*® EPITAXIAL TRANSISTORS 


e MEDIUMVOLTAGE ....... VcEo = — 40 V (MIN) 
@ HIGHGAIN............. hee = 90-270 AT 100 mA (MPS6534M) 
@ HIGH DISSIPATION ....... Pp = 625 mW AT Tay = 25°C 


Pp = 400 mW AT Tay =70°C 
@ COMPLEMENTARY TO MPS6530 e MPS6531 e MPS6532 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature —55°C to + 150°C 
Operating Junction Temperature + 150°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 10W 
25°C Ambient Temperature | 0.625 W 
70°C Ambient Temperature 0.400 W 
Maximum Voltages and Currents MPS6533M MPS6534M MPS6535M 
VcBo Collector to Case Voltage —40 V —40V —30 V EBC 
VCEO Collector to Emitter Voltages (Note 4) —40 V -40 V —30 V 
VEBO Emitter to Base Voltage -4.0V —-40V —-40V 
Ic Collector Current 600 mA 600 mA 600 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


BVcBO Collector to Base Breakdown Ic=10uA, IE =O 
Voltage 
BVCEO Collector to Emitter Breakdown | —40 Ic¢=10 mA, tp =0 
Voltage 
BVEBO Emitter to Base Breakdown : . A Ip=10 wA, Ic =0 
Voltage 
IcBo Collector Cutoff Current ; Vcp=-30 V, ip =0 
IcBO Collector Cutoff Current Vcp=-20 V, IE =0 
ICBO(60°C)| Collector Cutoff Current ; : Vcp=-30 V, I_ =0 
IcBO(60°C)} Collector Cutoff Current Vcp=-20 V, le =0 
hee DC Current Gain (Note 5) 60 120 Ic = 10 mA, VcE=-1.0V 
hee DC Current Gain (Note 5) 90 150 270 tc = 100mA, VcE=-1.0V 
hee DC Current Gain (Note 5) 50 80 I¢ = 500mA, VcE=-10 V 
VcE (sat) Collector Saturation Voltage : : —0.13 —0.3 : : I¢ = 100mA, Ip=10 mA 
(Note 5) 
VBE (sat) Base Saturation Voltage . . —0.82 —1.0 —0.85 —1.2 | Volts ic = 100mA, Igp=10 mA 
(Note 5) 
Output Capacitance (f=100kHz) ; 8.0 ; Vcp =-10V, IE =0 
Current Gain Bandwidth Ic =50 mA, VcE = —10 V 
Product (f=100 MHz) 


NOTES: *Planar is a patented Fairchild process 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications invotving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C Watt (derating factor of 8.0 
mw/°c); junction to ambient thermal resistance of 200° C/watt (derating factor of 5.0 mW/ C). 
(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse conditions: length = 300 us; duty cycle = 2%. 


aR 


MPS6560 - MPS6561 - MPS6562 - MPS6563 


NPN-PNP GENERAL PURPOSE COMPLEMENTARY AMPLIFIERS 
FAIRCHILD DIFFUSED SILICON PLANAR’ EPITAXIAL TRANSISTORS 


© MEDIUMVOLTAGE .......... VcEo = 25 V (MIN) 

e MEDIUMFREQUENCY ........ f7 = 60 MHz (MIN) AT 10 mA 

@ LOW SATURATION VOLTAGE .. . . Vcg(sat) = 0.5 V (MAX) AT 500 mA 

© COMPLEMENTARY DEVICES MPS6560, MPS6561 (NPN) e MPS6562, MPS6563 (PNP) 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature ~55°C to +150°C 
Operating Junction Temperature -55°C to +150°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C case Temperature 10W 
at 25°C Ambient Temperature 625 W 
at 70°C Ambient Temperature 400 W 
Maximum Voltages and Current MPS6560 MPS6561 MPS6562 MPS6563 
VCBO Collector to Base Voltage 25 Volts 20 Volts —25 Volts -20 Volts 
VCEO Collector to Emitter Voltage (Note 4) 25 Volts 20 Volts -25 Volts -20 Volts EBC 
VEBO Emitter to Base Voltage 5.0 Volts 5.0 Volts -—5.0 Volts —5.0 Volts 
Ic Collector Current 600 mA 600 mA 600 mA 600 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


BVEBO Emitter to Base Breakdown Voltage Ie = 100 vA, 
ICcEO Collector Cutoff Current VceE = 25 V, 
IcCEO Collector Cutoff Current VceE =20V, 
ICBO Collector Cutoff Current Vcp = 20 V, 
lEBO Emitter Cutoff Current VeBp =4.0V, 
hFE DC Current Gain Ic = 10 mA, 
hee DC Current Gain Ic = 100 mA, 
hee DC Current Gain ic = 350 mA, 
hee DC Current Gain Ic = 500 mA, 
VCE (sat) Collector Saturation Voltage . ic = 500 mA, 
VCE (sat) Collector Saturation Voltage . Ic = 350 mA, 
VeeElon) Base to Emitter On Voltage . I¢ = 500 mA, 
Ve_elon) Base to Emitter On Voltage : I¢ = 350 mA, 
fr Current Gain Bandwidth Ic = 10 mA, 
Product (f = 30 MHz) 
Cobo Output Capacitance (f = 100 kHz) Vcp=10V, 


*Planar is a patented Fairchild process 
NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory shouid be consulted on applications involving pulsed or low cuty cycle operations 
(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 
mW/°C); junction to ambient thermal resistance of 200° C/Watt (derating factor of 5.0 mw/*C). 
(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse conditions: length = 300 us; duty cycle = 1%. 
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MPS6565 


MPS6566 


NPN GENERAL PURPOSE AMPLIFIERS 
FAIRCHILD DIFFUSED SILICON PLANAR’ EPITAXIAL TRANSISTORS 


e MEDIUMVOLTAGE ...... BVcEQ = 45 V (MIN) 
e HIGHGAIN. .......... hee = 100-400 AT 10 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 
at 25°C Ambient Temperature 
at 70°C Ambient Temperature 
Maximum Voltages and Current 


VcBo Collector to Base Voltage 

VCEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 

Ic Collector Current 


ELECTRICAL CHARACTERISTICS (25 C Free Air Temperature unless otherwise noted) 


Collector to Emitter Breakdown 
Voltage 
BVcBO Collector to Base Breakdown Voltage 
BVEBO Emitter to Base Breakdown Voltage 
icBO Collector Cutoff Current 
hee DC Current Gain 
VceE (sat) Collector Saturation Voltage 
Cobo Output Capacitance (f=100 kHz) 
Input Capacitance (f=100 kHz) 
High Frequency Current Gain 
(f = 100 MHz) 
Output Admittance (f=1.0 kHz) 
Input Impedance (f=1.0 kHz) 
Voltage Feedback Ratio (f=1.0 kHz) 
Noise Figure (f=10 Hz to 15.7 kHz) 


BVCEO 


NOTES: 


-55°C to +150°C 
-55°C to +150°C 


1.0 W 
.625 W 
.400 W 


60 Volts 
45 Volts 
4.0 Volts 
200 mA 


Ic = 1.0 mA, 


Ic = 100 nA, 
le = 100 uA, 


Vcp = 30V, 
ic = 10 mA, 
Ic = 10 mA, 
Vcp=10V, 


Veg =0.5V, 


Ic =10 mA, 


Ic = 10 mA, 
Ic = 10 mA, 
Ic = 10 mA, 


Ic = 100 nA, 


Rs = 1.0k2 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 

mw/°C); junction to ambient thermal resistance of °C/Watt (derating factor of 
(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse conditions: length = 300 us; duty cycle = 1%. 


100 


°C and junction to case thermal resistance of 
mw/°Cc). 


Ip=0 


Ie =0 
ic =0 
ig =0 
VcE=10V 
Ip =1.0mA 
le =0 
Ic =0 
VceE=10V 


VceE = 10V 
VceE=10V 
VceE = 10V 
VceE = 5.0 V 


*Planar is a patented Fairchild process 


°C/Watt (derating factor of 


MPS6571 


NPN AUDIO PREAMPLIFIER 


FAIRCHILD DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 


@ VEEQ 42 88 bs eas 20 V (MIN) 
eclipse aoa hadie 250-1000 AT 100 uA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature =55°C to +150°C 
Operating Junction Temperature ~55°C to +150°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 1.0 W 
Total Dissipation at 25°C Ambient Temperature 0.625 W 
at 70°C Ambient Temperature 0.400 W 
Maximum Voltages and Current 
VcBoO Collector to Base Voltage 20 Volts 
VCEO Collector to Emitter Voltage (Note 4) 20 Volts 
VEBO Emitter to Base Voltage 3.0 Volts 
Ic Collector Current 50 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


BVCEO Collector to Emitter Breakdown Voltage ic = 1.0 mA, 
BVcBO Collector to Base Breakdown Voltage Ic = 100 nA, 
ICBO Collector Cutoff Current Vcp = 20V, 
lEBO Emitter Cutoff Current VeEB=3.0V, 
hee DC Current Gain Ic = 100 vA, 
VceE (sat) Collector Saturation Voltage F Ic =10mA, 
VpBe lon) Base to Emitter On Voltage : Ic = 10 mA, 
fT Current Gain Bandwidth Product (f = 20 MHz) Ic = 500 uA, 
Cobo Output Capacitance (f = 100 kHz) : Vcp = 5.0 V, 
NF Noise Figure (f = 100 Hz) ; ; Ic = 100 nA, 
Rg = 10 k2 


*Planar is a patented Fairchild process 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 
mw/°C); junction to ambient thermal resistance of 200° C/Watt (derating factor of 5.0 mW/°C). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse conditions: length = 300 us; duty cycle = 1%. 


MPS6590 - MPS6591 


NPN AMPLIFIER 


FAIRCHILD DIFFUSED SILICON PLANAR’ EPITAXIAL TRANSISTORS 


e HIGHVOLTAGE ...... BVcEo = 80 V (MIN) MPS6590 


@ LOWNOISE ......... NF = 3.0 dB (TYP) WIDEBAND 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature -55°C to +150°C 

Operating Junction Temperature -55°C to +150°C 
Maximum Power Dissipation (Notes 2 and 3) 

Total Dissipation at 25°C Case Temperature 1.0W 

at 25°C Ambient Temperature .625 W 

at 70°C Ambient Temperature .400 W 

Maximum Voltages and Current MPS6590 MPS6591 

VcBO Collector to Base Voltage 100 Volts 60 Voits 

VcEO Collector to Emitter Voltage (Note 4) 80 Volts 50 Volts 

VEBO Emitter to Base Voltage 4.0 Volts 4.0 Volts 

Ic DC Collector Current 250 mA 250 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Collector to Emitter Breakdown 
Voltage 

Collector to Base Breakdown Voltage 

Emitter to Base Breakdown Voltage 


BVCEO 


BVcCBO 
BVEBO 


IcBO Collector Cutoff Current 
IcBo Collector Cutoff Current 
hee DC Current Gain 


VCE (sat) 


Collector Saturation Voltage 
Collector to Base Capacitance 

(f = 100 kHz) 
Emitter to Base Capacitance 

(f = 100 kHz) 
Input Impedance (f = 1.0 kHz) 
Voltage Feedback Ratio (f = 1.0 kHz) 
Small Sigan! Current Gain (f=30 MHz) 
Output Admittance (f = 1.0 kHz) 
Noise Figure (f = 10 Hz to 15.7 kHz) 


NOTES: 


I¢ = 1.0 mA, 


Ic = 100 ZA, 
le = 100 vA, 


Vcp = 50V, 
Vcp = 30 V, 
I¢ = 10 mA, 
Ic = 10 mA, 
Vcp = 10V, 


Vee =0.5V, 


Ic = 10 mA, 
Ic = 10 mA, 
Ic =10 mA, 
I¢ = 10 mA, 


Ic = 100 nA, 


Rs =4kQ 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125° C/Watt (derating factor of 8.0 mw/°C); 


junction to ambient thermal resistance of 200° C/Watt (derating factor of 5.0 mW/°C). 


(4) Rating refers to a high current point where collector to emitter voltage is lowest. 


(5) Pulse conditions: length = 300 us; duty cycle = 1%. 
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Ip=0 


Ie =0 
Ic =0 
IE =0 
le =0 
VcE=10V 
ip=1.0mA 
ie =0 


*Planar is a patented Fairchild process 


MSD6101 - MSD6102 


DUAL DISCRIMINATOR AND HORIZONTAL PHASE DETECTOR DIODES 
FAIRCHILD DIFFUSED SILICON PLANAR® EPITAXIAL DIODES 


e SPACE SAVING MONOLITHIC COMMON CATHODE CONFIGURATION 
e FORWARD VOLTAGE MATCH ...... AVe = 3mV (MAX) AT 100uA 
e BREAKDOWN ................ BV = 50V OR 70V (MIN) 
ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature —55°C to + 150°C 
Operating Junction Temperature —55°C to + 150°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 1.0W 
25°C Ambient Temperature 0.625 W 
70°C Ambient Temperature 0.400 W 
Maximum Voltages and Current MSD6101 MSD6102 
VR Reverse Voltage 50 Volts 70 Volts 
IF Peak Forward Recurrent Current 200 mA 200 mA 
'EM (surge) Peak Forward Surge Current (PW = 10us) 500 mA 500 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


MSD6101 MSD6102 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 


Breakdown Voltage I(BR) = 100uA 

Reverse Current VR =40V 

Reverse Current VR = 50V 
1R(125°C) Reverse Current VR =40V 


'R(125°C) Reverse Current VR = 50V 
Forward Voltage . ; Ie = 100uA 
Forward Voltage : ‘ . E [— = 10mA 
Capacitance : : VR =0 
Reverse Recovery Time . ip = IR =10mMA 
(Figure 1) 
Forward Voitage Matching : leq = le = 100UA 


FIGURE 1. — RECOVERY TIME EQUIVALENT TEST CIRCUIT 


i 


+6.2V 


—— 


1 ns (MAX) - FSD6101 100ns <t} < 100 us 
10 ns (MAX) ~ FSD6102 DUTY CYCLE 2% 


tJEDEC Registered Vaiues *Planar is a patented Fairchild process 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. : 

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125° C/Watt (derating factor ot 8.0mW/°C); 
junction to ambient thermal! resistance of 200° C/Watt (derating factor of 5.0mW/°C). 

(4) Rating refers to a high current point where collector to emitter voitage is lowest. 

(5) Pulse conditions: length = 300us; duty cycle = 1% 
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MSD6150 


GENERAL PURPOSE DUAL DIODE 
FAIRCHILD DIFFUSED SILICON PLANAR® EPITAXIAL DIODE 


e SPACE SAVING MONOLITHIC COMMON ANODE CONFIGURATION 
e BREAKDOWN ............ BV = 70 V (MIN) 

@ CAPACITANCE............ C = 3.5pF (MAX) 
ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature ~ —55°C to + 150°C 
Operating Junction Temperature —55°C to + 150°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 1.0 W 
25°C Ambient Temperature 0.625 W 
70°C Ambient Temperature 0.400 W 
Maximum Voltages and Current 
VR Reverse Voltage 70 Volts 
IF Peak Forward Recurrent Current 200 mA CCA 
lFM(surge) Peak Forward Surge Current (PW = 10us) 500 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Breakdown Voltage (BR) = 100UA 

Reverse Current VR =50V 

Forward Voltage : 4 Ie = 10mA 

Capacitance . ‘ VR=0 

Reverse Recovery Time (Figure 1) Ip =IR=10mMA 
; trr = 1.0mA 


FIGURE 1. —- RECOVERY TIME EQUIVALENT TEST CIRCUIT 


10 ns (MAX) Lus<t)<100ys 
DUTY CYCLE = 2% 


*Planar is a patented Fairchild process 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or tow duty cycle operations. 

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125° C/Watt (derating factor of 8.0mW/°C); 
junction to ambient thermal resistance of 200°C/Watt (derating factor of 5. Omw/* Cc). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse conditions: length = 300us; duty cycle = 1%. 
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PE5010 


NPN RF-AGE AMPLIFIER 
FAIRCHILD DIFFUSED SILICON PLANAR’ EPITAXIAL TRANSISTOR 


e HIGH POWERGAIN ......... 20 dB (MIN) @ 200 MHz 
@e LOWNOISE FIGURE ......... 3.3 dB (MAX) @ 200 MHz 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature -55°C to +150°C 
Operating Junction Temperature -55°C to +150°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25° C Case Temperature 1.0W 
at 25°C Ambient Temperature .625 W 
at 70°C Ambient Temperature .400 W 
Maximum Voltages 
VcBO Collector to Base Voltage 30 Volts 
VCEO Collector to Emitter Voltage (Note 3) 30 Volts 
VEBO Emitter to Base Voltage 3.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC Loe ies UNITS TEST CONDITIONS 


Noise Figure (f = 200 MHz) Vcc = 12 V, (Note 5) 
se Power Gain (f = 200 MHz) Vacc = 1.4V, 
See Figure 1 

VAGC(30) AGC Voltage for 30 dB Gain Reduction . : A Vcc = 12 V, 

(f = 200 MHz) See Figure 1 
hee DC Pulse Current Gain (Note 4) Ic = 4.0 mA, VcE= 5.0V 
Cob Collector to Base Capacitance (f = 1.0 MHz) : : d le =0, Vcp=10V 
IcBo Collector Cutoff Current le =0, Vcp =10V 
VCEO(sus) Collector to Emitter Sustaining Voltage Ic =1.0 mA, lp =0 

(Notes 3 and 4) 
BVcBO Collector to Base Breakdown Voltage Ic = 100 vA, Ie =O 
BVEBO Emitter to Base Breakdown Voltage A Ic = 0, lp = 100 pA 
VCE (sat) Collector Saturation Voltage . Ic = 10 mA, Ip =5.0mMA 
VBE (sat) Base Saturation Voltage : Ic = 10 mA, tp =5.0mMA 
hfe High Frequency Current Gain (f = 100 MHz) ; . Ic = 4.0 mA, Veg = 10V 


* . . . 
NOTES Planar is a patented Fairchild process 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be imparied. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125° C/Watt (derating factor of 8.0 
mw/°c); junction to ambient thermal resistance of 200° C/Watt (derating factor of 5.0 mw/°c). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse conditions: length = 300 ys; duty cycle = 1%. 
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PE5010 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS BASE CHARACTERISTICS 
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PE5010 


TYPICAL ELECTRICAL CHARACTERISTICS 


REVERSE TRANSFER 
ADMITTANCE VERSUS COLLECTOR FORWARD TRANSFER ADMITTANCE OUTPUT ADMITTANCE VERSUS 
CURRENT — INPUT SHORT VERSUS COLLECTOR CURRENT COLLECTOR CURRENT — INPUT 
CIRCUIT SHORT CIRCUIT 
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200 MHz AGC, POWER GAIN 
AND NOISE FIGURE TEST JIG 
Voc # 12V 


Ty: Ferrite Core Indiana Gen. Corp. F-684-Q, 


Ty: 6 Turns #16 Buss Wire ID» 1/4'L93/4" 
11+5020-027 
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PE5015 


NPN RF-AGC AMPLIFIER 
FAIRCHILD DIFFUSED SILICON PLANAR’ EPITAXIAL TRANSISTOR 


@ LOW FEEDBACK (Cop) ..... 0.25 -0.50 pF (GUARANTEED MIN. AND MAX.) 
@ LOWNOISE FIGURE ....... 4dB (MAX.) AT 100 MHz 

e HIGH POWER GAIN ....... 20 dB (MIN.) AT 100 MHz 

e FORWARD AGC CAPABILITY 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 
Maximum Power Dissipation (Notes 2 and 3) 


—55°C to + 150°C 
—55°C to + 150°C 


Total Dissipation at 25°C Case Temperature 1.0W 
25°C Ambient Temperature 625 W 
70°C Ambient Temperature 400 W 
Maximum Voltages 
VcBo Collector to Base Voltage 20 Volts 
VcEO Collector to Emitter Voltage (Note 3) 20 Volts pee 
VEBO Emitter to Base Voltage 3.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS a eee UNITS TEST CONDITIONS 


eG 
VAGC(30) 


Cob 
hFE 
VCEO(sat) 


ICBO 
BVcBO 
BVEBO 
VCE (sat) 
VBE (sat) 
Nfe 


Noise Figure (f = 100 MHz) 
Power Gain (f = 100 MHz) (Notes 5 and 6) 
AGC Voitage for 30 dB Gain Reduction 
(f = 100 MHz) 
Collector to Base Capacitance (f = 1.0 MHz) 
DC Pulse Current Gain (Note 4) 
Collector to Emitter Sustaining Voltage 
(Notes 3 and 4) 
Collector Cutoff Current 
Collector to Base Breakdown Voltage 
Emitter to Base Breakdown Voltage 
Collector Saturation Voltage 
Base Saturation Voltage 
High Frequency Current Gain (f = 100 MHz) 


VaGc= 2.0V, Vec=12 V 
See Figure 1 
Vcc=12 V, See Figure 1 


ip =0, Vep=10V 
VcE =5.0V, lo =4.0mA 
ic = 1.0 mA, Ip =0 


le =0, Vcp =10NV 
I¢ = 100 HA, Ip =0 
Ic = 0, le = 100 vA 
Ic = 10 mA, Ip = 5.0mMA 
Ic = 10 mA, lp =5.0mMA 
Ic = 4.0 MA, Voe=10V 


*Planar is a patented Fairchild process . 

NOTES 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or tow duty cycle operation. 
(3) These ratings give a maximum junction temperature of 1 50°C and junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 

mW/°C); junction to ambient thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C), 
(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse conditions length = 300 ys; duty cycle = 1%. 
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PES5015 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS . BASE CHARACTERISTICS 
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PE5015 


TYPICAL ELECTRICAL CHARACTERISTICS 


FORWARD TRANSFER 
REVERSE TRANSFER ADMITTANCE ADMITTANCE VERSUS COLLECTOR OUTPUT ADMITTANCE VERSUS 
VERSUS COLLECTOR CURRENT — CURRENT — OUTPUT SHORT COLLECTOR CURRENT — INPUT 
INPUT SHORT CIRCUIT CIRCUIT SHORT CIRCUIT 
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FIG. 1 — 100 MHz AGC, POWER GAIN, AND 
NOISE FIGURE TEST JIG 
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1T-Pri,, 1T-Sec 
#32 bifilar wire 
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